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Abstract 
 

 

Background: Cardiovascular disease (CVD) is a leading cause of death in New Zealand 

(NZ), with those of Māori and Pacific ethnicity disproportionately affected. Healthy 

dietary habits in adolescence have been shown to track into adulthood, so it is important 

for us to understand the dietary patterns of this age group to then support public health 

advice to reduce rates of heart disease and other non-communicable diseases. One dietary 

pattern that is associated with a reduced risk of chronic disease, in particular CVD, is the 

regular consumption of nuts. There is little information on nut consumption patterns 

among adolescents. This data could be used to inform interventions and public health 

strategies to improve chronic disease risk.  

Objective: To describe nut consumption patterns among male and female adolescents in 

New Zealand. A secondary objective was to investigate associations between regular nut 

consumption and body mass index (BMI), ethnicity and socio-economic status (SES).  

Design: The Survey of Nutrition, Dietary Assessment and Lifestyles project (SuNDiAL) 

is an observational, cross-sectional survey including male and female adolescents aged 

15-18 years. Participants were recruited from 13 female schools and 6 male schools in 

NZ. In total 266 females and 135 males enrolled in the study, with 266 females and 123 

males completing the section of the dietary habits questionnaire (DHQ) about nut 

consumption, administered via Research Electronic Data Capture (REDCap) software. 

Height and weight measurements were taken using standard methods. BMI was 

categorised by WHO z-scores for adolescents. SES was measured using NZDep2018 

scores based on the participants geographic location. 
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Results: A total of 91.8% (93.1% of males, 90.9% of females) were nut consumers and 

71.8% (75.0 % of males, 69.7% of females) were nut butter consumers at any level of 

consumption (including rarely). The most commonly consumed nuts were almonds, 

cashews, peanuts and pistachios. It appeared that consumption of almonds, hazelnuts, 

macadamias, peanuts, pecans, pistachios, walnuts, cashew butter, hazelnut butter, walnut 

butter and other nut butters was higher in males; however, this was not statistically 

significant. Likewise, for females it appeared that the consumption of brazil nuts, 

cashews, pine nuts, other nuts, almond butter and peanut butter was higher; however, this 

was not statistically significant. A total of 36.2% of participants were regular nut 

consumers (defined as consumption greater than 5-6 times per week). There was an 

apparent trend whereby regular nut consumers were more likely to have a healthy body 

weight (39.3%), be of Pacific ethnicity (57.1%), and be living in areas of low deprivation 

(39.6%).  However, these trends were not significant. 

Conclusion: Nut consumption among both male and female adolescents in New Zealand 

is low. Consumption appears to be sporadic rather than regular. It is, therefore, unlikely 

that many adolescents are meeting the 30 g/day New Zealand Heart Foundation (NZHF) 

guideline–a recommendation specified to gain optimal cardioprotective benefit. Future 

research is needed, in particular addressing the lower intakes among those living in areas 

of high deprivation and those of Māori ethnicity. This is important to reduce health 

disparities and improve future outcomes for these populations. 
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1. Introduction 
 

Adolescence is a period of increasing independence as individuals gain more control over 

their personal dietary choices (1). Influences on food choices stem from both internal and 

external sources, with nutritional awareness being one of the contributing factors, 

highlighting that public health interventions can meaningfully impact dietary choice (2). 

Dietary habits in adolescence are often reflective of future dietary patterns in adulthood, 

and therefore, it is important to research these to give an indicator for future health 

outcomes of the population (3) .  

It is known that a healthy diet and active lifestyle can reduce cardiovascular risk factors 

in this age group and prevent cardiovascular disease (CVD) in adulthood (4–6). Non-

communicable diseases including CVD continue to be leading causes of death in New 

Zealand (NZ) (7). This not only places a financial burden on our healthcare system but 

also directly impacts the livelihood of individuals and their families in our communities 

(8).  

Nut consumption has been shown to be a dietary component that contributes to a 

decreased risk in CVD risk (9,10). In New Zealand a significant negative association has 

been found between total nut consumption and CVD risk category (11). The last time nut 

consumption was assessed within the population was the Adult Nutrition Survey 08/09 

(ANS 08/09) where less than one third were found to be nut consumers (12). The mean 

population portion size was well below the recommended 30 g/day suggested by the 

NZHF (12,13). Adolescents were least likely to consume whole nuts, but most likely to 

consume nut butters compared to other age groups.  
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Previous research has found inverse associations between nut consumption and body 

weight and level of deprivation (12,14,15). Ethnic differences in nut consumption 

patterns have also been reported whereby Māori and Pacific were less likely to be nut 

consumers (12). These associations have not been investigated specifically in the 

adolescent age group in NZ.  

The aim of the present thesis is to describe nut consumption patterns among male and 

female adolescents in New Zealand, and to investigate associations between regular nut 

consumption and BMI, ethnicity and socio-economic status. 
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2. Literature Review 

2.1 Definition and nutritional composition 
 

By botanical definition, tree nuts are dried fruits with a singular seed that hardens with 

maturation (16). There are a wide variety of species, each with their own unique 

nutritional composition, that are classified as tree nuts. The most common include 

almonds, cashews, walnuts, pecans, pine nuts, hazelnuts, pistachios, cashews, 

macadamias and Brazil nuts (17). Whilst technically being part of the legume family, 

peanuts are also commonly defined as nuts due to their similar nutrient profile and use 

(17). Chestnuts differ from other tree nuts due to their higher starch content and lower 

fatty acid composition and are therefore not included in this review (16). Similarly, 

coconut was also excluded due to its differing nutrition composition, namely its high 

saturated fat content in comparison with peanuts and other tree nuts. 

While there is some variation in the nutritional composition of tree nuts included in this 

review, in general nuts are rich sources of energy, plant protein, unsaturated fatty acids 

(monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA)), dietary 

fibre, and potassium. Different nuts provide useful sources of vitamins E and K, folate, 

magnesium, selenium, copper, and calcium (Table 2.1).  

Each form of nut has its own sensory profile that can be modified by roasting, honey 

roasting, frying, salting and other varying levels of processing or incorporation into food 

products to increase consumer appeal. Results from the last Adult Nutrition Survey in 

New Zealand reported that among those who consumed whole nuts on the day of the 24-

hour recall, around one third (28%) were roasted and salted (12). Roasting and salting 

nuts may improve dietary uptake by increasing desirable sensory properties such as 
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crunchiness and the development of aroma and flavours. Research to date has shown that 

roasting and lightly salting nuts does not influence their cardioprotective benefits, but 

further research is needed to investigate the relationship between salted nuts and blood 

pressure, as commercially available nuts often have higher sodium content than those 

used in research (18,19).  



 

Data from NZ food composition tables (20)

 Pine nuts Pecans Peanuts Almonds Cashews Walnuts Hazelnuts Pistachios Macadamias Brazil nuts 

Energy (kJ) 2540 2930 2430 2490 2440 2910 2770 2580 3040 2860 

Protein (g) 24 7.7 24.4 20.1 17.0 14.5 13.5 20.6 9.8 12.0 

CHO (g) 12.6 13.8 8.0 5.7 16.8 2.6 4.0 7.7 4.5 3.8 

Total Fat (g) 50.7 67.6 49.0 53.0 49.2 68.8 64.5 54.4 73.7 68.2 

MUFA (g) 19.2 42.2 23.4 33.1 31.1 9.03 53.3 36.8 58.2 22.4 

PUFA (g) 21.5 16.7 13.9 15.2 7.5 50.0 5.99 8.25 1.27 25.4 

Fibre (g) 4.9 7.6 8.2 11.6 5.9 9.0 10.4 10.8 9.3 8.0 

Vit E (mg) 13.7 6.64 10.1 17.3 0.73 1.01 15.9 2.7 0.41 7.18 

Vit K (ug) - - - - 34.1 - - - - - 

Folate (ug) 58 22 240 36 25 86 76 51 11 22 

Mg (mg) 218 128 180 300 250 165 160 129 116 410 

Se (ug) 5.3 5.3 10.5 - 33 - - 5.3 7 1270 

Cu (mg) 1.03 1.18 0.27 0.81 1.90 1.35 1.40 1.19 0.30 1.10 

K (mg) 599 392 680 740 550 470 720 1090 368 760 

Table 2.1: Nutritional composition of commonly consumed nuts (per 100 g) 
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2.2 Health Benefits 

2.2.1 Cardiovascular Disease  
CVD continues to be a leading cause of death worldwide and New Zealand is no 

exception to this with cardiovascular disease being the second leading cause of death 

preceded only by cancer (7). The Adventist Health study in 1992 was one of the first 

epidemiological studies published identifying a link between nut consumption and 

coronary heart disease (CHD). In a cohort of 26,473 Seventh day Adventist adults there 

was a significant protective effect of nut consumption on both fatal and non-fatal CHD 

(9). It was speculated that this was due to the unique fat and fibre content of nuts. Since 

then, multiple studies have investigated the relationship between nut consumption and 

CVD with consistent results. A recent review including 41 meta-analyses found a 

reduction in clinical outcomes from observational epidemiological studies, and 

intervention studies in the review showed a reduction of CVD risk factors with nut 

consumption (10). Several mechanisms have been proposed to contribute to the reduction 

in CVD risk including a dose dependent reduction in blood lipid levels (21–23), lowering 

of inflammatory markers and antioxidant effects (24,25). 

Specific to New Zealand, data collected during the most recent 2008/2009 Adult 

Nutrition Survey (08/09 ANS) showed there was a significant negative association 

between total nut consumption and cardiovascular disease risk based on the NZ adapted 

Framingham cardiovascular risk categories, but no significant association of nut 

consumption and blood pressure, total cholesterol or HDL-C (11,26). 

The CARDIA study is one of few assessing cardiovascular risk of young adults (aged 18-

30 years). Those who maintained a healthy lifestyle habits such as nut consumption in 

young adulthood had a lower CVD risk profile in middle age (4).  
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2.2.2 Body Weight 
According to the World Health Organisation (WHO), it is estimated globally that the 

prevalence of overweight and obesity of those aged 5 to 19 years has risen by 14% from 

1975-2016 with similar increases seen in both males and females (27). In New Zealand 

17.4% of adolescents aged 15-17 years were reported in the 2017/2018 health survey as 

being obese (WHO cut-off z-score: >2) and 41.8% being classified as obese or 

overweight (WHO cut-off z-score >1) (28). The increasing incidence of overweight and 

obesity in adolescents is of concern to public health due to the increased risk of being 

overweight as an adult and developing co-morbidities such as CVD, type 2 diabetes 

(T2DM) and metabolic syndrome (29). It has also been shown that being obese as an 

adolescent increases the risk of co-morbidities in adulthood regardless of BMI 

classification as an adult (30).  

Despite what is predicted by their high energy content, long-term epidemiological 

evidence and short-term intervention trials have failed to show that nut consumption 

leads to weight gain (14,31). The most recent review included 6 prospective studies with 

follow up of greater than one year. Nut intake defined as at least 1-2 servings per week 

was associated with less weight gain and a reduced risk of overweight and obesity 

compared to those consuming nuts less regularly than 1-2 servings per week (14). The 

longest of these studies recruited 373,293 participants from 10 European countries and 

had a follow up period of 5 years. Those who had the highest intake of nuts had the 

lowest obesity risk (15). A further review of 33 clinical intervention trials showed that 

compared with control diets, nut intake did not have any significant effect on body 

weight or waist circumference (31).  
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Two main mechanisms have been suggested to explain the lack of weight gain with 

regular nut consumption: less than predicted metabolisable energy, and increased satiety 

which may result in dietary compensation. The metabolisable energy from walnuts, 

almonds, cashews and pistachios have been found to be lower than what is predicted by 

the Atwater factors due to incomplete breakdown of cell walls leading to excretion of the 

fat in the faeces (32–35). In a review of fourteen randomised controlled trials,  nut 

consumption resulted in suppressed hunger following intake (36). Ten of these trials also 

found that nut consumption had no significant effect on fullness, and twenty-three trials 

found that there was no significant increase in daily energy intake with the exception of 

hazelnuts (36).  

Specific to adolescents, nut consumption has been inversely associated with weight gain 

in a study of 1764 healthy school children aged 6 to 19 years, with nut intake 

significantly decreasing the likelihood of children being overweight (37). Another study 

looking at peanut consumption in Mexican American children aged 4 to 19 years found 

that those who were peanut consumers were less likely to be overweight and had 

significantly lower BMI scores (38). BMI was found to be a significant predictor of 

whole nut consumption in the NZ 08/09 ANS with those in the healthy weight category 

more likely to consume nuts than those in the overweight or obese categories (12). 

2.2.3 Type 2 Diabetes 
Rates of T2DM are increasing globally including in adolescents and young adults (39). 

Development of T2DM at younger ages is of concern as individuals that are diagnosed 

younger are at greater risk of developing complications due to longer exposure to 

hyperglycemia (39). Diagnosis of T2DM at younger ages (<40 years) is largely caused by 

poor dietary choices, physical inactivity and increased central adiposity (39).  
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Studies to date have found conflicting evidence of the role of nut consumption and the 

development of T2DM (40–43). However,  it is thought that compounds they contain 

(such as fibre, polyphenols and minerals) may play a favourable role in glucose 

homeostasis, weight control and overall vascular health which then may reduce the risk 

of development of T2DM and associated complications (44). A recent review and meta-

analysis of 40 randomised controlled trials with a total of 2832 adult participants and a 

median dose of 52 g nuts per day found no effect on fasting glucose or HbA1c, but found 

a significant decrease in fasting insulin and insulin resistance (45). Similarly in New 

Zealand, no significant association was found between nut consumption and HbA1c 

levels (11). 

One observational study in five Seventh Day Adventist schools in Australia surveyed the 

eating habits of 207 14 and 15-year-old students. There was a significant association 

between students who were nut consumers (independent of vegetarian status) and both 

lower BMI scores and lower blood glucose (46).  

A further study among adolescents in the US that used data collected between 2003-2012 

as part of the American National Health and Nutrition Survey (NHANES), including 

8360 participants aged 12-19 years, focused on metabolic syndrome (a known risk factor 

to T2DM). Those who ate greater than 5 g/day (not including nuts found as part of 

sweets) had lower risk of metabolic syndrome and this remained significant after 

controlling for other dietary, lifestyle and socioeconomic factors (47).   

2.3 Diet Quality 
As seen in Table 2.1, the nutrient composition of nuts is unique and dissimilar to other 

commonly available foods. Generally New Zealanders in particular have poor intakes of 

specific micronutrients such as Selenium (Se) due to minimal quantities found in the soil 
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(48). Nuts, and more specifically Brazil nuts, are a good source of Se that can help 

increase dietary intake. The 08/09 ANS identified that 45% of New Zealanders were at 

risk for inadequate intake of Se, 59% for inadequate Ca and 25% for inadequate Zn (49). 

The first study to look at nutrient contribution of nuts to the New Zealand diet used data 

from 24-hour recalls collected in the 08/09 ANS. Participants were aged 15+ and nut 

consumption was defined by those consuming more than zero nuts (including nuts 

consumed in nut butter or as included as an ingredient in food products). Dietary fibre 

was found to be 27% higher in nut consumers versus non nut consumers (50). Whole nut 

consumers had less saturated fat and carbohydrate as a percentage of total energy intake 

when compared with non-whole nut consumers. 

Using data from the NHANES database, diet quality was determined using a healthy 

eating index (HEI-2005) and two twenty-four-hour recalls including nut containing foods 

(51,52). Nut consumers were defined as those eating at least a quarter ounce per day 

(equivalent to 7.1g). HEI-2005 diet quality score was significantly higher in nut 

consumers. Energy, vitamin A, C, E, Folate, Calcium, Magnesium, Iron and Zinc intakes 

were all found to be higher in those participants consuming nuts, however this was not 

independent of other dietary factors, and nut consumers may have had healthier diets 

overall. Intakes of vitamin D and B12 were not associated with nut consumption, which 

is not surprising given that tree nuts are not good sources of these nutrients.  

Interestingly, both consumers and non-consumers had sodium intakes in excess of 

recommendations, but nut consumers had higher intakes potentially related to the 

consumption of salted nuts (53).  
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A further New Zealand study involving a 12-week trial with 102 adult participants 

randomly assigned to a snack group to consume either 42 g raw unsalted hazelnuts, 50 g 

milk chocolate or 50 g salted chips /day. Each snack group had comparable energy 

density and body weight was not significantly changed by any assigned snack group (52). 

There were significant increases in intakes of MUFAs and Vitamin E with hazelnut 

consumption. Saturated fat and carbohydrate intake were significantly lower amongst the 

hazelnut group in comparison to the potato chip and chocolate groups. The group 

assigned to hazelnuts did not have higher intakes of sodium as seen in other studies and 

this was likely due to the hazelnuts provided being raw and unsalted (52).   

2.4 New Zealand Intakes 
The 08/09 ANS is the most recent National survey undertaken across New Zealand. In 

total 4721 participants aged ≥ 15 years completed 24 hour recalls, and on the given recall 

day the mean population intake was found to be 5.2 g/day from all sources including 

whole nuts, nut butters and other hidden sources, and 2.8 g/day for whole nuts alone, well 

below the 30 g amount recommended by the New Zealand Heart Foundation (12,13). 

Overall, 28.9% of the population consumed nuts from any source on the given recall day 

(6.9% whole nuts, 0.9% tree nut butters, 6.4% peanut butter and 19.2% from hidden 

sources) (12). The most commonly consumed nuts were almonds, peanuts and mixed 

nuts. Females were more likely to consume raw, roasted and unsalted nuts compared to 

males, and were more likely to be nut consumers overall with 7.4% of females identified 

as consumers compared to 6.3% of males (12). Whole nut consumption was highest 

amongst those aged 31-50 years and lowest amongst those 15-18 years. Interestingly, 

participants of Māori or Pacific ethnicity, and adolescents were the highest consumers of 

nut butters (12). Whole nut consumption was inversely associated with BMI and 
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positively associated with education and socioeconomic status (SES) (12). There were 

lower rates of consumption of total and whole nuts amongst Māori and Pacific. However, 

the portion sizes of nut consumers from these groups were larger with an average portion 

size of 65.8 g/day and 36.3 g/day for whole nuts, and 22.7 g/day and 18.8 g/day for total 

nut consumption for Pacific and Māori, respectively. In comparison the average portion 

size for NZEO consumers was 40.1 g/day of whole nuts and 17.7 g/day of total nuts (12). 

Those living in areas of high deprivation were found to consume significantly less total 

nuts compared with all other areas, indicating that cost is likely a barrier to nut 

consumption in New Zealand (12,54).  

2.5 Global Intakes 

2.5.1 Europe 
A major European study (EPIC) assessing adult dietary intakes across 10 countries 

examined nut intake and average portion sizes among the total population and nut 

consumers. Similar to the New Zealand 08/09 ANS, data was collected using 24-hour 

dietary recalls. There was a gradient of nut consumption from North to South with 

Sweden having the lowest mean population intake of 0.15 g/day and Spain having the 

highest of 2.99 g/day (55). A total of 27% of participants across Europe were classified as 

nut consumers on the given recall day (4.4% of consumers were found to be whole nut 

consumers, 1.3% of nut butters and 12.6% from hidden sources) (55). Of those who 

consumed nuts, the mean portion size across all countries was 14.6 g/d. Participants 

living in Germany had the highest portion size of nuts of 50.4 g/day and those living in 

Sweden had the lowest of 27.5 g/day. The most commonly consumed nuts were walnuts, 

almonds and hazelnuts. Male nut consumers had significantly higher portion sizes of all 

whole nuts (except macadamia nuts) compared with females; however, women were 



 

  

13 

more likely to be nut consumers (55). A further European study (enKid study) looked at 

nut consumption patterns in Spanish children and adolescents and found that those aged 

14-17 years had the highest level of consumption compared to those aged 35-44 and 45- 

54 with a mean portion of 6.1 g/day (56). 

2.5.2 USA 
The American Heart Association (AHA) recommends 1.5 ounces (42.5 g) of whole nuts 

or 2 tablespoons of nut butter every day for their cardioprotective benefit (57). Of those 

participating in the NHANES between 1999-2004 on the day of the 24 hour recall 2.6% 

of those aged 12-18 year and 6.5% of aged 19-50 year were identified as ‘out-of-hand’ 

nut consumers (OOHN) consumers which was defined as consuming greater than a 

quarter ounce (7.1 g) of whole nuts (58). A total of 34% of participants consumed nuts 

from any source (6% as snacks, 8% as peanut butter and 25% as foods that nuts were an 

ingredient) (59). The average intake of the population was 7.3 g/day and the average 

portion size of nut consumers was 21.4 g/day (59). The most commonly consumed nuts 

were peanuts followed by mixed nuts, cashews and almonds. Nuts consumed as 

ingredients of other foods were most commonly found in candy (46%), baked items or 

desserts (24%) and cookies (17%) (59). Whole nut consumption was positively 

associated with age, education level, income, and being male (60). More recent NHANES 

data from 2003-2012 showed mean nut intake of those aged 12-19 years was 5 g/day with 

only 20% of those surveyed being identified as nut consumers (47). Among those 

identified as consumers the median portion size consumed was 8 g/day, well below 

recommendations from the AHA (47). Interestingly, between 1999 and 2010 nut and seed 

intake of adolescents aged 12-19 years increased by 23.5% (with the greatest increases 

seen in white children of higher SES) (61). 
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2.5.3 Australia 
Nikodijevic et al. developed a database containing 236 nut containing foods and used this 

to perform a secondary analysis of the 2011-2012 Australian National Nutrition and 

Physical Activity Survey to more accurately estimate population nut intakes (62,63).  A 

representative sample of 12,153 Australians aged two and above ate an average of 4.61 g 

of nuts/day, well under the 30 g/day recommended. A total of 39.2% of Australians 

consumed nuts from any source on the day of the 24-hour recall with the mean portion 

size for consumers being 11.75 g/day (63). Those aged 18-64 years were the highest 

consumers. The most common nuts consumed were mixed nuts, peanuts and almonds. 

Major food group sources were seed & nut products/dishes (76.08%), confectionary & 

cereal bars (7.33%) and cereals & cereal products (5.21%) (63). Of those aged 14-17 

years, average population intakes among males was 2.10 g/day and among females was 

2.48 g/day. Among nut consumers the average daily portion size was 7.58 g and 7.35 g, 

respectively (63). 

2.6 Summary 
There is consistent evidence that regular nut consumption is associated with a reduction 

in the risk of chronic diseases, in particular cardiovascular disease. Globally, research on 

nut consumption to date has shown surprisingly similar patterns among different 

countries, with New Zealand being no exception. While there is good evidence to support 

the consumption of nuts, there is also evidence showing that overall most groups 

researched to date are not meeting recommendations. There is, however, a lack of data 

among adolescents, which arguably is the most important age to assess dietary habits due 

to the influence they can have on future health outcomes (4). There is very limited up to 

date data available about nut intakes of New Zealanders and in particular those in the 
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adolescent age group. In the 2008/2009 NZ adult nutrition survey adolescents were 

identified as being low nut consumers, which could be of concern given the development 

of chronic diseases even through younger years of life (4,5,12).  

This thesis aims to provide updated information on the patterns of nut consumption 

among New Zealand adolescents. This information should inform public health policy to 

help these individuals with emerging independence make dietary choices towards better 

health as they grow into adulthood. 
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3. Objective Statement 

The aim of the present study is to examine patterns of nut consumption amongst New 

Zealand male and female adolescents aged 15-18 years.  

The objectives of this study were: 

1. To describe nut consumption patterns among New Zealand adolescent males 

and females. 

2. To explore associations between regular nut consumption and BMI, 

socioeconomic status and ethnicity. 
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4. Methods 

4.1 Study Design 
The methods of the present thesis are based on protocols developed by Dr Jill Hazard and 

Dr Meredith Peddie. Data was collected by a cohort of postgraduate Dietetics students for 

the Survey of Nutrition, Dietary Assessment and Lifestyles (SuNDIAL) project. The 

study was an observational, cross-sectional design of male and female adolescents aged 

15-18 years across clusters of 19 secondary schools in New Zealand. The study collected 

a range of information about nutritional and health status, dietary habits, attitudes and 

motivations for food choices, 24-hour activity patterns and screen time. All data 

collection for female participants took place between February 2019 and September 2019 

at schools in Dunedin, Christchurch, Wanaka, Nelson, Wellington, Tauranga, Whangarei 

and New Plymouth. Data collection for male participants took place between February 

2020 and April 2020 at schools in Dunedin, Wellington, Christchurch, Tauranga and 

Auckland. Data collection for male participants was ceased prematurely due to the 

COVID-19 pandemic. Data on dietary habits and attitudes/motivations towards food 

choices was collected through 24-hour dietary recalls and online questionnaires. Blood 

pressure, HbA1c, height, weight and ulna length were also measured. Two previous day 

activity recalls and wearing an accelerometer for seven days provided an estimate for 

daily activity habits, and a questionnaire about screen time habits was used to obtain data 

on sedentary behaviour and physical activity. The present thesis focuses on relevant data 

from the dietary questionnaire focusing on nut consumption. This study was approved by 

the University of Otago Ethics Committee (Health): H20/004 and is registered with the 

Australian New Zealand Clinical Trials Registry: ACTRN12619000290190 (2019), 
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ACTRN12620000185965 (2020). Māori consultation was undertaken in both 2019 and 

2020. 

4.2 Participants and Recruitment 
Schools were eligible to take part in the study if they were in a location accessible to data 

collectors and had a large school roll (>400 students co-ed, >200 single sex). Interested 

schools were provided with further information including survey information, what was 

involved, benefits for the school, and a link to the SuNDIAL website. A representative 

from each school then gave written consent to participate and dates and times were 

arranged for the data collectors to visit. 

Data collectors visited the schools and recruited participants after providing information 

about the study via a presentation at school assemblies. The data collection process was 

then able to begin as outlined in Figure 4.1. Students that were interested and eligible 

signed up by giving data collectors their email address. Unique ID numbers were 

assigned to each individual participant and links to the REDCap questionnaires were 

emailed out alongside an online consent form. Data from the questionnaires was collected 

via REDCap (Research Electrotonic Data Capture) software (Vanderbilt University, 

USA). Interested participants aged 15 years also had to provide parental consent to 

participate by providing a parent’s email address.  

4.2.1 Eligibility Criteria 
Females and males aged between 15-18 years who were enrolled in one of the selected 

secondary schools, who spoke and understood English, and had internet access to be able 

to fill out the online questionnaire were eligible to participate. Females were ineligible if 

they believed they were pregnant. 
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4.3 Data Collection 
Interested participants were emailed links to three questionnaires which they only had 

access to after completing the online consent form or had gained parental consent for 

those under 16 years of age. The first questionnaire included questions regarding the 

demographics and health of the participants. The second questionnaire obtained 

information on participants’ dietary habits. The final questionnaire obtained information 

about attitudes and motivations of the participants. All questionnaires were administered 

online via REDCap and could be completed at any time. In-person data collection for 

weights, heights and ulna lengths were carried out in a private room at the participants’ 

school with a data collector. The present thesis included the anthropometric data, as well 

as data collected from the demographics questionnaire, and the DHQ.  

Participants were reimbursed for their time with a $5 supermarket voucher for each 

section of the study they chose to complete with a maximum of $35 for completing all 

sections. The participating schools were sent a report of the overall results. 
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Figure 4.1: Process of data collection 

Schools contacted via email or visit to school to provide 

information and recruit for SuNDIAL project. 

Visit to school principals or teacher to finalise dates and answer 

queries. 

Data collectors presented to school assemblies to recruit eligible 

students to participate. Consent forms were sent via email. 

Data collection: 

- REDCap questionnaires (Demographic questionnaire, 

dietary habits questionnaire and attitudes/motivations 

questionnaire). 

- First 24-hour dietary recall (in-person) at school. 

- Anthropometric measurements (in-person) collected at 

school. 

Second 24-hour dietary recall with data collector via video call or 

phone call during a weekend or out of school time.  

Finish data collection. 
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4.4 Demographic Questionnaire 
This first questionnaire included questions about demographics and health. It also 

provided basic information and contact details for participant enrolment into the study. It 

was administered via REDCap and completed in the participants’ own time. The ethnicity 

options included New Zealand European (NZEO), Māori, Samoan, Cook Island Māori, 

Tongan, Niuean, Chinese, Indian and Other. For analysis these ethnicities were then 

prioritised as outlined in methods used by the NZ Ministry of Health (MOH) in the 

following order: Māori, Pacific, Asian and European/Other. If a person identified with 

multiple ethnic groups they were classified into only a single ethnic group, whichever 

was of higher priority (64). NZDep2018 score is a measure of socioeconomic deprivation 

in each meshblock area in NZ based on data from the census. Participants home address 

was used to determine their geographical meshblock, which was then able to be matched 

with their NZDep2018 score to estimate socio-economic status (65).  

4.5 Anthropometry 
Anthropometric data was collected from participants during school hours at the same 

time as the first 24-hour recall. Participants’ height was measured using a portable 

stadiometer (Seca 230 or Wedderburn) with the participants’ direct line of vision looking 

toward the horizon in the Frankfort plane, with feet flat and heels touching the back of 

the stadiometer. Participant were asked to remove shoes, socks and any hair accessories 

for this measurement and height was recorded to the nearest 0.1 cm. Weight was recorded 

using portable scales (Medisana PS 420; Salter 9037 BK3R; Seca Alpha 770; Soehnle 

Style Sense Comfort 400) and recorded to the nearest 0.1 kg. Participants were asked to 

remove their shoes and any heavy items from their pockets for this measurement. All 

measurements were taken at least twice, and if the initial two measurements were not 
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within 0.5 units, a third was taken and the mean of the two closest measurements was 

recorded. All of equipment used was calibrated prior to distribution. Data collectors had a 

training session on anthropometry prior to visiting schools and followed set protocols 

outlined in the study protocol manual (Appendix I). BMI was calculated by dividing 

participants weight by their height squared. BMI z-scores were then calculated using 

WHO growth charts for age and sex (WHO cut-off score <-2 = underweight, -2 to 1 = 

healthy weight, 1 to ≤2 = overweight, >2 = obese) (66).  

4.6 Dietary Habits Questionnaire 
The DHQ includes questions about participants eating behaviours and dietary habits. The 

questionnaire was developed based on the questionnaire used in the 08/09 ANS (49). The 

questions used to collect data for this thesis included “How often do you eat the 

following types of nuts (include nuts in cooked foods, bars, cereals, etc, but don’t include 

peanut butter or other nut butters)” with the options of: more than once per day; once per 

day; 5-6 times per week; 2-4 times per week; once per week; 2-3 times per month; 

monthly; rarely, or I do not eat these. The nuts included were Almonds, Brazil nuts, 

Cashews, Hazelnuts, Macadamias, Peanuts, Pecans, Pine nuts, Pistachios, Walnuts and 

Other. The second question was “How often do you eat nut butters”. The nut butters 

included were Almond butter, Cashew butter, Hazelnut butter, Peanut butter, Walnut 

butter and Other. The same frequency options used for nuts were used for nut butters.  

4.7 Data Entry 
Data from all online questionnaires completed by participants were collected through 

REDCap electronic data capture tools. The data were then cleaned by a group of research 

assistants. 
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4.8 Statistical Analysis 
Statistical analysis of the data was completed using Microsoft Excel 2016 (Version 

16.40). Participant demographic data including age, ethnicity, NZDep2018 score and 

BMI-for-age z-score (calculated as outlined by the WHO BMI-for-age z-score 

classification system) were all calculated using Microsoft Excel (66). The percent (95% 

CI) of nut consumers in different categories, and the percent differences (CI) in nut 

consumption between males and females were calculated using Microsoft Excel Analyses 

on regular nut consumers (defined as those who consumed nuts ≥ 5-6 times per week). 

Statistical significance was determined if the 95% CI did not include zero. 
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5. Results 

5.1 Participant Demographics 
The flow of participants throughout the SuNDIAL study is shown in Figure 5.1. Across 

New Zealand, 108 eligible schools were identified during recruitment of females in 2019, 

and 140 eligible schools identified during recruitment of males in 2020. Of these schools 

13 schools in 2019 and 6 schools in 2020 were recruited and consented to participate. 

From these schools 272 females and 146 males gave consent to participate and 266 

females and 135 males completed at least one of the questionnaires or recalls. Of the 

female participants, 264 completed the demographics and health questionnaire, 246 

completed the attitudes and motivations questionnaire, and 239 completed the dietary 

habits questionnaire. Of the male participants 128 completed the demographics and 

health questionnaire, 124 completed attitudes and motivations, and 122 completed dietary 

habits. Participant demographics are outlined in Table 5.1. In total there were 401 

participants with data (n=135 male, n=266 female). Female participants were aged 15-18 

years with majority (39.5%) being 17 years old. Male participants were aged 15-17 years 

with majority (53.3%) being 16 years old. The majority of participants identified as 

NZEO (71.4%), followed by 13.8% Māori, 12.8% Asian and 2.3% Pacific. Males had a 

greater proportion of Asian participants (31.7%) compared with females (3.4%). Overall, 

34.4% of participants were classified as living in areas of high deprivation, 40.7% living 

in areas of moderate deprivation and 24.9% living in areas of low deprivation. A greater 

proportion of females (40.2%) were identified as living in areas of high deprivation 

compared to only 22.5% of male participants.  The BMI-for-age z-scores data identified 

0.3% of participants as being underweight (only one male participant), 65.9% as being 

healthy weight, 24.6% as being overweight and 9.2% as being obese.  
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Figure 5.1: Participant Recruitment 

13 female schools consented & recruited 

n= 3936 eligible 

n= 483 responded 

 

n= 158 did not complete consent 

n= 39 did not complete parental consent 

n= 12 did not complete enrollment 

n= 1 withdrew data 

n= 1 was 19 years old and was excluded 

n= 272 consented to participate 

n= 6 did not complete any questionnaire 

or 24-hour recall 

6 male schools consented & recruited 

n= 1664 eligible 

n= 334 responded 

n= 101 did not complete consent 

n= 76 did not complete parental consent 

n= 10 did not complete enrollment 

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 

n= 266 participants with data 

n= 128 completed online questionnaires 

n= 128 completed demographics & health 

n= 124 completed attitudes & motivations 

n= 122 completed dietary habits 

 

n= 102 completed a 24-hour recall 

n= 72 completed a second recall 

 

n= 109 completed anthropometric measures 

 

n= 264 completed online questionnaires 

n= 264 completed demographics & health 

n= 246 completed attitudes & motivations 

n= 239 completed dietary habits 

 

n= 242 completed a 24-hour recall 

n= 209 completed a second recall 

 

n= 240 completed anthropometric measures 

 

n= 135 participants with data 

108 schools eligible (Females, 2019) 

 

35 schools invited to participate 

 

140 schools invited to participate 

 

140 schools eligible (Males, 2020) 
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Table 5.1: Participant demographics 
 

 
All values are presented as n (%).  
1 WHO cut-off score <-2  
2 WHO cut-off z-score: ≥-2 to 1  
3 WHO cut-off z-score: 1 to ≤2  
4 WHO cut-off z-score: >2 

 

 

  

Participant characteristics Combined Female Male 

Age, years  

[n=135 male, n= 266 female] 

15 

16 

17 

18 

 

 

43 (10.7%) 

151 (37.7%) 

150 (37.4%) 

57 (14.2%) 

 

 

25 (9.4%) 

79 (29.7%) 

105 (39.5%) 

57 (21.4%) 

 

 

18 (13.3%) 

 72 (53.3%) 

45 (33.3%) 

0 (0%) 

Ethnicity  

[n=129 male, n=263 female] 

NZ European 

Māori  

Pacific 

Asian 

 

 

280 (71.4%) 

54 (13.8%) 

9 (2.3%) 

50 (12.8%) 

 

 

207 (78.4%) 

42 (15.9%) 

6 (2.3%) 

9 (3.4%) 

 

 

73 (56.6%) 

12 (9.3%) 

3 (2.3%) 

41 (31.7%) 

NZDep2018  

[n=129 male, n=264 female] 

Low Dep 

Moderate Dep 

High Dep 

 

 

98 (24.9%) 

160 (40.7%) 

135 (34.4%) 

 

 

52 (19.7%) 

106 (40.2%) 

106 (40.2%) 

 

 

46 (35.7%) 

54 (41.9%) 

29 (22.5%) 

BMI classification  

[n=109 male, n=240 female] 

Underweight1 

Healthy weight2 

Overweight3 

Obese4 

 

 

1 (0.3%) 

230 (65.9%) 

86 (24.6%) 

32 (9.2%) 

 

 

0 (0%) 

157 (65.4%) 

57 (23.8%) 

26 (10.8%) 

 

 

1 (0.9%) 

73 (67.0%) 

29 (26.6%) 

6 (5.5%) 
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5.2 Prevalence of nut consumption 
A total of 365 participants (n=123 male, n= 242 female) completed the section of the 

questionnaire corresponding to nut consumption and 364 corresponding to nut butter 

consumption (n=123 male, n=241 female).  A total of 91.8% (93.1% of males, 90.9% of 

females) were nut consumers and 71.8% (75.0 % of males, 69.7% of females) were nut 

butter consumers at any level of consumption (including rarely). 

Of those participants who reported consuming nuts at any level of consumption 

(including rarely), the most commonly consumed nuts (Figure 5.2) for males were 

almonds (87%), peanuts (84.6%), cashews (80.5%) and pistachios (76.4%) and for 

females almonds (84.7%), cashews (81.8%), pistachios (76.0%) and peanuts (75.2%).  

The prevalence of consumption of almonds, peanuts, hazelnuts, pistachios, walnuts, 

macadamias and pecans was 2.3% (95% CI: -12.9, 17.5), 9.4% (95% CI -7.0, 25.8), 7% 

(95% CI -13.4, 27.4), 0.4% (95% CI -18.8, 19.6), 0.5% (95% CI -20.4, 21.4), 7.5% (95% 

CI -13.2, 28.2) and 4.5% (95% CI -18.1, 27.1) higher in males versus females, however, 

the differences were not statistically significant. Prevalence of consumption of cashews, 

Brazil nuts and pine nuts was 1.3% (95% CI: -19.2, 16.6), 1.2% (95% -23.8, 21.4), 3.7% 

(95% -26.3, 18.9) higher in females versus males, however, the difference was also not 

statistically significant.  
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Figure 5.2: The percentage of males and females consuming different nut types  

 

Peanut butter was the most commonly consumed nut butter for males and females with 

65% and 66% respectively reporting consumption at any level (including rarely) (Figure 

5.3). For males the second most commonly consumed nut butter was hazelnut butter 

(23.6%) followed by cashew nut butter (19.5%) and almond butter (19.5%). For females 

the second most commonly consumed was almond butter (24.1%) followed by hazelnut 

butter (19.9%). The prevalence of consumption was higher in males versus females for 

cashew nut butter (1.7% (95% CI -16.2, 19.6), hazelnut butter (3.7% (95% CI -15.5, 

22.9)), walnut butter (5.1% (95% CI -11.9, 22.1)) and other nut butters. Females had a 

higher prevalence of consumption for almond nut butter (4.6% (95% CI -22.5, 13.3)) and 

peanut butter (1% (95% CI -22.5, 20.5)). None of the differences between genders were 

statistically significant.  
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Figure 5.3: The percentage of males and females consuming different types of nut butters  

 

Of the top 6 types of nuts consumed (Figure 5.4), it is apparent that females consume 

cashews and almonds more frequently than males, while males more frequently consume 

peanuts, and hazelnuts. Walnuts, hazelnuts and pistachios were the least frequently 

consumed of the top 6 nut types with most participants only eating these monthly or 

rarely. The most common frequency of consumption for the top 6 nut types was rarely 

except for peanuts which were most likely to be consumed 1-3 times per month. 

We defined regular consumers as those who consumed nuts greater than 5-6 times per 

week. In total, 132 participants were classified as regular nut consumers (36.2%).  

Females were more likely to be regular nut consumers (41.7% (95% CI 35.5, 47.9)) than 
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males (25.2% (95% CI 0.0, 63.3)). However, this difference was not statistically 

significant (Diff: -16.5% (95% CI -36.2, 3.2)).  
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Figure 5.4: The frequency of consumption of the top six nut types, by gender 
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5.3 Prevalence of consumption by ethnicity 
Among those who were regular nut consumers those of Pacific ethnicity were most likely 

to be consumers (57.1% (95% CI 13.7, 100.5)) followed by NZEO (39% (95% CI 0.0, 

81.8)), Māori (37% (95% CI 0.0, 79.3)) and Asian (15.3% (95% CI 0.0, 46.9)) (Figure 

5.5).  

 

5.4 Prevalence of consumption by BMI category 
Of those that were categorised as having a BMI within the healthy weight range 39.3% 

(95% CI 0.0, 82.1) were regular nut consumers compared with 32.1% (95% CI 0.0, 73.0) 

of those categorised as overweight and 30% (95% CI 0.0, 70.2) of those categorised as 

obese (Figure 5.6). The underweight category is not shown due to only one male 

participant who was a regular nut consumer and therefore the results were not 

representative of this population. Over half (57.1%) of the participants identifying as 

Pacific reported consuming nuts regularly, followed by NZEO (39%), Maori (37%) and 
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Figure 5.5: Percentage of regular nut consumers by ethnic group 
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Asian (15.3%), however, subgroup sizes were small and the results were not significant 

different.  

 

5.5 Prevalence of consumption by NZDep2018 score 
There appears to be a positive association with regular nut consumption and NZDep2018 

score, however, this is not statistically significant (Figure 5.7). Those living in areas of 

low deprivation were more likely to be regular nut consumers (39.6% (95% CI 0.0, 82.5)) 

compared with those living in areas of moderate deprivation (35.1% (95% CI 0.0, 76.9)) 

and those living in areas of high deprivation (31.1% (95% CI 0.0, 71.7)). 
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Figure 5.6: Percentage of regular nut consumers by BMI category 
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6. Discussion 
The aim of the present study was to describe nut consumption patterns among male and 

female adolescents in New Zealand. Just over one-third of participants reported being 

regular nut consumers (consuming nuts ≥ 5-6 times per week). There were no significant 

differences between males and females for percentage of nut consumers or frequency of 

consumption. Higher nut consumption was associated with living in areas of lower 

deprivation, being of Pacific ethnicity, and being in a healthy BMI classification; 

however, none of these trends were statistically significant. Almonds were the most 

commonly consumed nut, and peanut was the most commonly consumed nut butter. Due 

to the small sample sizes of subgroups comparisons should be interpreted with caution. 

6.1 Prevalence of nut consumers 
Comparisons with previous research are difficult due to methodology differences (our 

study used a dietary habits questionnaire; whereas, most other studies have used a 24-

hour recall), and the small subgroup sample sizes in the present study. The most recent 

NZ data from the 08/09 ANS showed that adolescents were the lowest consumers of 

whole nuts, but the highest consumers of nut butters. Overall, 28.9% of all participants 

and 29.2% of adolescents consumed nuts from any source on the day of the 24-hour 

recall, a little lower than 36.2% identified as regular nut consumers from the dietary 

habits questionnaire in the present study (12). There were no statistically significant 

differences between males and females in the present study in contrast to what was found 

previously in New Zealand; where 30.3% of females and 27.4% of males were identified 

as total nut consumers (12). The 24-hour recall used in the ANS and most other studies 

may underestimate this sporadically consumed food in comparison to a DHQ.  
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The most commonly consumed nuts in the 08/09 ANS were almonds, peanuts and mixed 

nuts which was again similar to what was found in the present study where the most 

commonly consumed nuts were almonds, peanuts, cashews and pistachios (12). 

In the European (EPIC study) a total of 27% were identified as nut consumers, and most 

commonly consumed were walnuts, almonds and hazelnuts (55). Again, females were 

more likely to be nut consumers compared to males; however, males consumed larger 

portion sizes (55).  In the USA, from the NHANES report, 34% of participants consumed 

nuts from any source on the given recall day (46). Of adolescents aged 12-19 years in the 

same survey only 20% were identified as nut consumers, lower than the 91.8% 

adolescents identified as nut consumers in the present study. Again, the difference in 

methodology could explain some of these differences.  The most commonly consumed 

nuts in the US were peanuts, mixed nuts, cashews and almonds (60). In Australia 39.2% 

consumed nuts on the given recall day with the most common nuts consumed being 

mixed nuts, peanuts and almonds (63).  

6.2 Prevalence of nut butter consumers 
Only 6.4% of participants in the 08/09 ANS consumed peanut butter, but consumption 

was highest amongst adolescents (11.7%) (12). The most commonly consumed nut butter 

in the present study was peanut butter with 65% of males and 66% of females identified 

as consumers at any level of consumption. In the present study 71.8% of participants 

were identified as nut butter consumers in contrast to the 7.2% identified as nut butter 

consumers in the 08/09 ANS (12). Again, the differences in assessment methods are 

likely to be largely responsible for this difference. 
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6.3 Nut consumption and BMI 
In the 08/09 ANS and many other studies, whole nut consumption was inversely 

associated with BMI (11,14,15,31). In the present study, while the differentiation was not 

made between whole and total nut consumption, there still appeared to be a trend 

between regular nut consumption and being classified in a healthy BMI category 

(although not significant). Mechanisms behind this finding may include increased satiety 

following nut consumption resulting in dietary compensation, and less metabolisable 

energy than what is predicted by the Atwater factors (32–36). 

6.4 Nut consumption and ethnicity 
In the 08/09 ANS there were different patterns of nut consumption between ethnicities. 

The percentage of whole and total nut consumers among Māori and Pacific were lower 

than NZEO. Conversely, in the present study the trend showed that 57.1% of Pacific were 

regular nut consumers compared with 39% NZEO and 37% Māori. This result was not 

significant, however, and the small sample of those identifying as Pacific (n=9) means 

the results are less reliable.  

6.5 Nut consumption and SES 
In the 08/09 ANS, those living in areas of high deprivation were significantly less likely 

to consume total nuts compared to those in areas of low deprivation. A similar trend was 

seen in the present study where 31.1% of those living in areas of high deprivation were 

regular nut consumers compared with 39.6% of participants living in areas of low 

deprivation (12). Previous research has suggested that the cost of nuts is a barrier to 

regular nut consumption (54). Similar trends have also been seen in the US with those of 

higher income being more likely to be nut consumers (60,61). In a survey of health 

professionals in New Zealand, the cost of nuts was identified as a reason they would not 
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recommend nuts to patients (67).  The most commonly consumed nuts consistently 

appear to be peanuts, almonds and mixed nuts which are also commonly the cheapest 

(Appendix A) and, therefore, this is also indicative that nuts may be consumed by more 

individuals if the cost was lower.  

6.6 Implications 

6.6.1 Cardiovascular Disease 
Regular nut consumption is cardioprotective (7,8). One of the mechanisms for this is 

improved lipid and lipoprotein profiles. Nut consumption appears to lower blood lipid 

levels in a dose dependent manner (21–23). The majority of nut consumers in the present 

study reported consuming nuts rarely (34.6%), and therefore, would be unlikely to be 

obtaining optimal benefits on blood lipid levels (21–23). Previous New Zealand research 

has shown a significant negative association between total nut consumption and 

cardiovascular disease risk category (11). A lower cardiovascular disease risk profile in 

young adulthood leads to a lower cardiovascular risk profile in middle age (4).  Given it 

appears that the majority of adolescents aged 15-18 years were not meeting 

recommendations, strategies to promote nut consumption among this life stage may 

improve CVD risk. This could have important implications given that CVD is a leading 

cause of death in New Zealand (7). 

6.6.2 Obesity 
The incidence of obesity is climbing globally, and New Zealand is no exception, with 

41.8% of adolescents aged 15-17 years classified as overweight or obese in the 

2017/2018 Health Survey (27,28).  Regular nut consumption of at least 1-2 servings per 

week has been associated with less weight gain and reduced risk of being overweight or 

obese (14). The present findings showed trends reflective of this, with majority (39.3%) 
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of regular nut consumers (defined as consuming nuts greater than 5-6 times per week) 

being classified as being within the healthy weight range. BMI was also found to be a 

significant predictor of whole nut consumption in the NZ 08/09 ANS with those in the 

healthy weight category being more likely to consume nuts compared with those 

categorised as overweight or obese (12).  

6.6.3 Dietary Quality 
The dietary patterns of adolescents often change as they begin to make their own 

decisions about food, and rely less on their parents (1). Maintaining good diet quality 

throughout this age is fundamental to retaining good health as individuals grow into 

adulthood. In the ANS 08/09  dietary fibre, vitamin E, folate, Cu, Mg, K, P and Zn were 

all higher in whole nut consumers versus non whole nut consumers (50). As the sources 

of nut intake were not investigated in the current study, we cannot comment on the 

impact of nut consumption on diet quality. However, it can be seen from previous 

research in this area that the best improvements in diet quality appear to come from 

whole nut sources and consuming nuts in a less processed form should be encouraged. 

In the US, nuts consumed as a component of other food products were most commonly 

found in candy, baked items, desserts or cookies, and in Australia the second most 

common food group source was confectionary and cereal bars (59,63). When nuts are 

consumed as an ingredient of these food products it is likely that the high fat and sugar 

content of these will outweigh any potential health benefits from the nuts. While there is 

some evidence to suggest that salted nuts do not have any negative impact on 

cardiovascular benefits the amounts of sodium used in research are often lower than in 

commercially available nuts and more investigation is required in this area before any 

conclusions are drawn (18).  
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6.7 Limitations and strengths 
There were a number of limitations that should be considered when interpreting the 

findings of this study. Most previous research undertaken to assess nut consumption to 

date has used 24-hour recalls. The present study used a DHQ (similar to an FFQ) and 

therefore the results are not directly comparable to what has been found previously. 

While 24-hour recalls are prone to underestimation, FFQs are often prone to overestimate 

intake so the results of the present study should be interpreted with caution (68). Data 

relating to portion sizes was not gathered and therefore, from the present results we were 

unable to determine the proportion of the adolescent population who are meeting the 

NZHF recommendation of 30 g of nuts per day. A further limitation was that we have no 

information on whether the nuts consumed were processed in anyway (including roasted, 

salted or as part of other food products). One-third of participants reported consuming 

nuts that were roasted and salted in the previous 08/09 ANS (12). Further investigation is 

warranted in this area to investigate if processed nuts and nut products provide the same 

cardioprotective benefits as raw nuts (18,19). Some of the questions may have needed 

further clarity, in particular in relation to hazelnut butter, as some participants may have 

mistaken spreads such as Nutella for hazelnut butter. The content of hazelnuts in this 

product is only 13%, and therefore, would not be enough to be considered a serving of 

nut butter (69). NZDep2018 data was used to determine SES of participants, this data is 

based on location and not a direct measure of an individual’s financial situation, however, 

this method is routinely used in health research to estimate SES. Although the total 

sample was widespread across New Zealand, it was not representative of the adolescent 

population, and therefore, it is difficult to draw definite conclusions from the data. Also, 

certain sub-groups, in particular for Pacific and Underweight, were small, and therefore, 
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estimates and comparisons of these groups should be interpreted with caution. 

There were a number of strengths of the present study. Data collection for the present 

study was conducted in locations all across New Zealand which even though was not 

representative of the population, provided a good distribution of participants across the 

country.  The FFQ used to assess nut intake had low participant burden as it could be 

completed online at any time that suited.  It was also more likely to identify those who 

were sporadic nut consumers unlike a 24-hour dietary recall which likely would only 

identify regular nut consumers. 

6.8 Conclusion 
There is limited research on the nut consumption patterns of adolescents both globally 

and in New Zealand. This study aimed to address this gap in the literature and provide 

data to inform public health measures that may be needed to provide this age group with 

information to improve their health and wellbeing as they grow and develop into 

adulthood. It appears that most adolescents are consuming nuts sporadically rather than 

regularly, and so are unlikely to be meeting the guidelines which would be necessary to 

gain optimal health benefits. Further investigation is necessary examine the sources of 

nuts consumed, as there appears to be greater benefit seen with whole nut consumption. 

There appears to be some trends of lower consumption amongst those living in areas of 

higher deprivation which may highlight the growing disparity between SES and health 

outcomes. This thesis provides a base for further investigations on nut consumption in 

this age group. Particular focus should be on those living in areas of high deprivation and 

of Māori ethnicity to help prevent the increasing number of individuals from these 

backgrounds experiencing a disproportionately high incidence of non-communicable 

diseases and poorer quality of life.  



 

  

42 

7. Application of Research to Dietetic Practice 

7.1 General Application 
The present study provides evidence that the nut consumption among adolescents in New 

Zealand is relatively low and most are likely not meeting the 30 g/day guideline as set by 

the NZHF to achieve cardioprotective benefit (13). With this knowledge, as well as the 

evidence behind these guidelines, dietitians should be routinely promoting nut 

consumption to this population (9,10,21,22).  A crucial skill for dietitians to have is to be 

able to translate research into practical recommendations that their patients can 

implement. Consideration of the patient’s background including budget, availability, 

preferences and culture/beliefs must be included to ensure that any recommendations 

made are able to be carried out by patients. The present thesis showed that individuals 

living in areas of higher deprivation were least likely to be regular nut consumers, which 

could be an indicator that cost is a major barrier to nut consumption. It would be 

impractical to be recommending expensive nuts such as pine nuts (Table 9.1) to low 

income individuals. More affordable alternatives such as peanut butter could be 

recommended. It was also evident that nut consumption varied between ethnicities and 

socio-economic status, and therefore, may be contributing to the ongoing disparities 

within our healthcare system. This data could be used to encourage development of 

targeted public health policy and education to help reduce these disparities in the future. 

The evidence around the health benefits of nuts is still emerging in some areas (such as 

T2DM), highlighting the need for dietitians to remain up to date with the latest research 

and evidence to support their recommendations (45).  
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7.2 Personal Application 
Research is never without its bumps in the road and this current project was no exception. 

No one could have predicted the COVID-19 pandemic, and it provided some serious 

challenges. These challenges helped me to grow not only as a dietitian but also as a 

person. They required me to build resilience and perseverance not only within the scope 

of research but also for my own personal development. Throughout these challenging 

times I was able to adapt and refine skills I had learnt during my time at university as a 

student dietitian and apply these to research. Effective communication was a crucial 

component, and this had to be adaptive throughout the research process to ensure that 

data collection could be completed. Professionalism was also demonstrated throughout in 

interactions with the principal investigators, research supervisors and data collectors. This 

project provided an opportunity to apply my nutrition expertise in a practical setting and 

highlighted the importance of evidenced based practice and keeping up with the latest 

research. All these skills are applicable to the role of a dietitian and are outlined in the 

competency requirements for the Dietitians Board. Learning is a lifelong process and I 

will continue to develop and refine skills I have learnt throughout this research project 

throughout my career.  
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Appendix A: Price comparison of types of nuts and nut butters per 100g and by 30g 

serve size. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1At time of writing 01/10/20 Countdown NZ website 
2Walnut prices sourced from unclejoes.co.nz 

 

 

 

 

 

  

 Price per 100g1 ($NZD) Price per 30 g serve1 ($NZD) 

Almonds 3.60 1.08 

Brazil nuts 6.49 1.95 

Cashews 3.69 1.11 

Hazelnuts 3.33 1.00 

Macadamia nuts 6.99 2.10 

Peanuts 1.09 0.33 

Pecans 4.93 1.48 

Pine nuts 5.00 1.50 

Pistachios 4.50 1.35 

Walnuts 4.00 1.20 

Almond butter 3.76 1.13 

Cashew butter 4.25 1.28 

Hazelnut butter 3.45 1.04 

Peanut butter 1.11 0.33 

Walnut butter2 6.76 2.03 

Table 9.2: Price comparison of commercially avaliable nuts and nut butters per 100g 

and per 30g serve size  
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Appendix B: 2019 Ethical Approval letter 
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Appendix C: 2020 Ethical Approval letter 
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Appendix D: 2019 Māori Consultation letter 
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Appendix E: 2020 Māori Consultation letter 
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Appendix F: 2019 Enrollment questionnaire (Females) 
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Appendix G: SuNDIAL Enrollment questionnaire 2020 (Males) 
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Appendix H: SuNDIAL Dietary Habits Questionnaire nut questions 
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Appendix I: SuNDIAL Anthropometry protocol 
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