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Abstract 

Background: Regular nut consumption is inversely associated with all-cause 

mortality, and in particular cardiovascular disease. Despite these findings, nut 

consumption in New Zealand, Europe, and the USA is far lower than recommended. 

Gaining an understanding of the barriers to and facilitators of regular nut 

consumption is likely to be useful to develop initiatives to increase nut 

consumption. Two small studies suggest that individuals would eat more nuts if 

advised so by their doctor. How health professionals perceive nuts may influence 

their recommendations to patients. Therefore, collecting information on nut 

perceptions and current nut recommendation practices of health professionals are 

also of importance.  

Objectives: This study aimed to assess the knowledge, beliefs, and perceived 

benefits and barriers regarding nut consumption among the general adult 

population in New Zealand. This study also aimed to examine the beliefs and 

knowledge of nuts among New Zealand dietitians, general practitioners, and 

general practice nurses, as well as their current nut recommendation practices.  

Methods: A cross-sectional survey with a mixed-mode design consisting of self-

administered web and paper questionnaires was used in the present study. Using 

the New Zealand electoral rolls, 1600 individuals were randomly selected from the 

general populace, with oversampling for Māori ethnicity. A total of 1440 health 

professionals were selected based on their occupation. The survey followed 

Dillman’s Tailored Design Method, and involved four mailing occasions. 

Participants received, in order, a letter invitation to the online questionnaire, a 

reminder postcard, a paper questionnaire with postage-paid return envelope, and 

a final thank-you/reminder postcard.  

Results: A response rate of 44% (n=710) and 53% (n=759) was achieved for the 

general public and health professionals, respectively. In total, 94% of the general 

population reported consuming nuts in the past 12 months, with cashews, almonds, 

peanuts, walnuts, and Brazil nuts being the five most commonly consumed nuts. 

Predictors of nut consumption included being female, having a higher education 

level, and a higher household income. Nut consumers reported that the main 
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reasons for consumption were because they liked the taste of nuts, nuts were 

nutritious, and a good source of protein. Non-consumers cited reasons of disliking 

the taste and texture of nuts, and because nuts were high in fat. More than 60% of 

the general public respondents agreed that nuts are healthy, high in protein, and 

filling, but more than 40% did not know about the effects of nut consumption on 

total blood cholesterol, risk of cardiovascular disease, and diabetes. Approximately 

50% of respondents said that they would eat more nuts if advised to by a doctor or 

dietitian. One of the strongest facilitators for nut consumption was a positive 

recommendation from a health professional, and the most prevalent barrier was 

the cost of nuts. The majority of dietitians agreed that eating nuts would not 

increase total blood cholesterol or risk of cardiovascular disease, while half of the 

general practitioners and general practice nurses indicated no knowledge of this 

effect. More dietitians advised patients to eat more nuts, compared to general 

practitioners and general practice nurses, while more general practitioners 

advised patients to eat fewer nuts, compared to the other two professions.  

Conclusion: This study is the first to assess beliefs, attitudes, and perceptions of 

nut consumption among the general public and health professionals. The results 

of this study provide us with useful information on which to base public health 

initiatives to improve regular nut consumption among the general population. 

Further research is required to develop and assess such initiatives. The results can 

also be used to address concerns health professionals have in regards to nut 

consumption, which prevents them from recommending nuts to their patients.  
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1 Introduction 

In 2012, the World Health Organisation released a report which stated that, 

of the 57 million deaths which occurred globally in 2008, 63% were caused by non-

communicable diseases (NCD) (1). By order of attributable cause, these include 

cardiovascular disease, followed by cancers, chronic respiratory diseases such as 

asthma and chronic obstructive pulmonary disease, and diabetes mellitus (1). 

Within New Zealand, 89% of all deaths in 2012 were caused by NCD (2). The 

probability of dying between the ages of 30 and 70 years from the four 

aforementioned NCD is 11% within New Zealand, and 29% globally (1, 2). 

Furthermore, cardiovascular disease is the predominant cause of decline in health 

in New Zealand due to risk factors resulting from an unhealthy lifestyle, such as 

high body mass index, smoking, alcohol and drug use (3).  

In the efforts to combat the NCD pandemic, researchers have returned to the 

age old proverb that “prevention is better than cure” (4). For the last several 

decades, much focus has been concentrated on food and their relationship with the 

development and prevention of disease (5). One food that is consistently inversely 

associated with all-cause mortality, and in particular cardiovascular disease, is 

nuts (6-12). A meta-analysis of 18 prospective studies reported that for every one 

serving increment of nut intake per day, there was 17% and 29% significant 

decrease in the risk of all-cause mortality and cardiovascular disease, respectively 

(9). Another meta-analysis of seven prospective studies reported that one 

incremental serving of nuts per day resulted in a significant reduction of 27% in 

the risk of all-cause mortality, and a reduction of 7% in the risk of cardiovascular 

disease mortality (8). The differences in risk ratios between these two meta-

analyses could be attributed to the time lapse between the study selections 

(approximately 14 months) wherein new studies would have been published, and 

the difference in statistical analysis methods.  

A reduction in cardiovascular risk factors through a simple dietary change, 

such as the incorporation of nuts into the diet, has the potential to significantly 

reduce morbidity and mortality from cardiovascular disease. This is especially 

important for individuals with low socioeconomic status who may experience 
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higher rates of mortality from this disease (13). Currently, the prevalence of nut 

consumption within New Zealand is approximately 29%, with a mean nut intake 

of 5.2g per day among the population and 17.9g per day among consumers (14). 

These figures fall short of the recommendation by the National Heart Foundation 

for individuals to eat approximately 30g (2 Tbsp) of nuts or nut spread per day, 

preferably those varieties without added salt or sugar (15). The New Zealand 

Ministry of Health also encourages nut intake as part of the protein food group (3). 

Understanding how individuals view nuts and the factors which influence their 

decision to eat nuts will help aid nutrition policy authorities produce appropriate, 

relevant, and sustainable dietary advice to increase nut intake.  

To our knowledge, there are only two studies which have investigated the 

public’s beliefs and knowledge concerning nuts (16, 17). However, both these 

studies looked at small and specific populations (e.g. low income group (n=124) 

(16); individuals with specific health conditions (n=85) (17)) and thus, there are no 

studies which have used a representative random sample of the population. The 

results from the two aforementioned studies however, show a strong agreement 

that a recommendation to increase nut consumption from a health professional 

will encourage many of the participants to do so (16, 17). Yet, as far as we are 

aware, there is no information on the perceptions of nuts by health professionals. 

Assessing health professionals’ knowledge concerning nuts will help determine if 

the appropriate advice is being disseminated, and identify which areas need 

further education among this group.  

This study will be the first in New Zealand and elsewhere to assess the 

barriers to and facilitators of regular nut consumption, as well as accumulate 

information on the beliefs, attitudes, and perceptions of nuts among a 

representative sample of the general populace. The study will also collect 

information on the perceptions and current recommendations of health 

professionals regarding nut consumption. It is the hope that the results obtained 

from this study will help health promotion efforts to increase regular nut 

consumption within the New Zealand population.    

  



3 

 

2 Literature Review 

2.1 Data sources 

Online journal articles and e-books with the primary topic of nuts, their 

nutritional composition, beneficial effects on various health outcomes, 

consumption levels, public perception, and use in various dietary guidelines, were 

searched and identified through Google Scholar and the University of Otago 

Library Databases, supplemented by the reference lists of relevant publications. 

Search terms used included NUTS or TREE NUTS or PEANUTS and 

NUTRITIONAL COMPOSITION or BENEFITS or EFFECTS or OUTCOMES or 

PERCEPTION or CONSUMPTION or ALLERGY or FOOD GUIDE MODEL or 

DIETARY GUIDELINES. The search included articles and works published up to 

14 August 2015. 

 

2.2 A Brief History of Nut Consumption 

In botanical terms, a nut is a dry fruit with a hard shell and a seed. However, 

in a general context, various types of dried seeds are called ‘nuts’, and common 

usage of the term refers to any hard-shelled, edible kernel (18). The family of ‘tree 

nuts’ includes the majority of the commonly eaten nuts, such as almonds, Brazil 

nuts, cashews, hazelnuts, macadamias, pecans, pine nuts, pistachios, and walnuts. 

On the other hand, peanuts belong to the legume family, but are often included in 

the classification of nuts, due to its similar nutrient profile (19). For the purposes 

of this thesis, the term ‘nut’ refers to the aforementioned tree nuts and peanuts.  

Nuts and fruits are widely considered to be some of the earliest foods to be a 

part of human diet.  Before the dawn of agriculture, hunter-gatherers relied on 

nuts as a staple food, instead of cereal grains (20). Nuts were inherently more 

suitable for this role because they can be stored through long winters, had a more 

predictable supply, and provided a variety of essential nutrients, compared to the 

less robust free-grown grains, the supply of which may be dependent upon weather 

conditions (20).  
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Archaeologists have found evidence of almonds, pistachios, and other 

ostensibly extinct nuts, along with ancient nut-cracking tools at a site in modern-

day Israel, dating as far back as 780,000 BC (21). Some authors believe that the 

almond tree was one of the earliest to be domesticated. A history of plants written 

in 300 BC Greece mentions it as the only tree to bloom before bearing leaves.  

Decades of archaeological effort have allowed us to say with reasonable 

certainty that most tree nuts originated from Anatolia (the westernmost 

protrusion of Asia) (22). From there, the ancient Greeks introduced the cultivation 

of tree nuts, which was then emulated by the Romans in Italy during the Roman 

Empire, before the practice was extended to the whole of Europe during the Middle 

Ages (22). The knowledge was likely also spread by the Arab cultures to Northern 

Africa and across the Strait of Gibraltar to the Iberian Peninsula (21). It wasn’t 

until the 16th century that the growing of tree nuts was introduced in America, 

when the continent was discovered and colonized by the Spanish. Nowadays, the 

various geographical regions which produce commonly consumed nuts are no 

longer confined within the limits of expanding empires and ease of travel. The 

following table lists the various countries which form the world‘s current leading 

supplier of nuts.  

 

Table 1. The world's current leading supplier of nuts 

Nut Country * 

Almonds  USA (23) 

Brazil nuts Bolivia (23) 

Cashews  India (24) 

Hazelnuts  Turkey (23) 

Macadamias South Africa (25) 

Peanuts  China (26) 

Pecans USA (27) 

Pine nuts Spain (21) 

Pistachios Iran (23) 

Walnuts  China (23) 

*The numbers in brackets indicate the respective references. 

 

Nuts have played an important role in the human diet since prehistoric times, 

but it is only during the last two decades that modern researchers began looking 

at possible beneficial outcomes associated with nut consumption. The work by 
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Fraser et al. with the Adventist Health cohort published in 1992 (28), which 

reported significantly fewer adverse cardiovascular events among frequent nut 

consumers, brought about a new wave of investigation into the composition, 

biological mechanisms, impact, and the role of nuts in today’s modern diet.  

 

2.3 Nutritional Composition of Nuts 

Nuts are good sources of energy (calories), protein, cis-unsaturated fats, 

dietary fibre, a variety of vitamins and minerals, and a number of bioactive 

substances (19, 22). Individual nuts have a unique nutrient profile, which in turn 

confers different health benefits upon consumption (11). Table 2 presents the 

nutritional composition of nuts as taken from The Concise New Zealand Food 

Composition Tables, 7th Edition (29). Table 3 illustrates the composition of fatty 

acids and some bioactive compounds of the 10 different nuts listed in the previous 

table. The data from table 3 is a compilation from the Concise New Zealand Food 

Composition Tables (29) and the United States Department of Agriculture (USDA) 

National Nutrient Database (30, 31).  

In general, nuts are high in fat and low in carbohydrate. Almonds, cashews, 

hazelnuts, macadamias, peanuts, pecans, and pistachios are predominantly 

monounsaturated fat (MUFA), whereas Brazil nuts and pine nuts comprise similar 

amounts of MUFA and polyunsaturated fat (PUFA). On the other hand, walnuts 

are predominantly PUFA, including a higher level of alpha-linolenic acid than in 

other nuts. Pistachios have a noteworthy higher amount of total vitamin A 

equivalent compared to other nuts. Additionally, Brazil nuts are among one of the 

best plant-based sources of selenium (32, 33). Most nuts are also rich in dietary 

fibre, with raw peanuts having as much as 8g of fibre per 100g nuts. There is also 

a large range of iron content in nuts, with raw hazelnuts and raw peanuts having 

as little as 2g per 100g, while raw pine nuts can contain as much as 9.2g of iron 

per 100g of nuts. However, it should be noted that cooking raw nuts, and their 

various cooking methods, can change the nutritional content of nuts, as shown in 

Table 2.  

For the purposes of this literature review, as is often the case in many studies 

involving nuts, coconuts and chestnuts are excluded from the investigation. This 
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is due to their inherently different fatty acid profiles. The USDA National Nutrient 

Database provides data which show that coconuts have very little polyunsaturated 

and monounsaturated fats, but are instead rich in saturated fat (34, 35). The 

majority of nuts contain more than 70% cis-unsaturated fat and less than 30% 

saturated fat, compared to coconuts’ approximate 1% and 95%, respectively. 

Chestnuts on the other hand, contain very little fat and have comparatively high 

water and carbohydrate content compared to other nuts (36).  
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Table 2. Nutritional composition of nuts  

Nut* Water 
Energy 

kJ 

Energy 

kcal 

Protein 

g 

Tot. fat 

g 

Avail. 

CHO 

g 

Tot. 

fibre 

g 

Tot. avail 

sugars 

g 

Starch 

g 

SFA 

g 

MUFA 

g 

PUFA 

g 

Chol. 

mg 

Sodium 

mg 

Almond-raw 5 2550 610 21 55.6 6.4 7.4 3.9 2.5 4.4 38 10.4 0 6 

Brazil-raw 9 2830 677 12 68.2 3.8 4.3 1.6 2.2 17.4 22.4 25.4 0 2 

Cashew-raw 4 2440 585 17.7 49.2 17.8 5.9 5.5 12.3 8.4 31.1 7.5 0 11 

Cashew-roasted, 

unsalted 
4 2500 598 17 49.2 21.9 5.9 5.5 16.4 8.5 31.9 7.7 0 6 

Cashew-roasted, 

salted 
2 2640 633 16.4 51.3 26.4 2.8 6.1 20.3 8.7 32.5 7.8 0 290 

Hazelnut-raw 5 2620 627 17 59.8 5.2 7.4 4.2 1 5.7 42.4 8.7 0 T 

Macadamia-raw 3 2990 715 8.3 73.7 4.5 5.3 3.8 0.7 11 58.2 1.3 0 5 

Macadamia-oil 

roasted 
2 3180 760 7.3 76.5 10.6 5.3 8.9 1.7 11.5 60.4 1.3 0 260 

Peanut-raw 5 2390 570 24.3 49 8 8 3 5 9.2 23.4 13.9 0 6 

Peanut-roasted, 

salted 
2 2610 623 25 53 11.5 6.4 3.9 7.6 8.1 23.2 18.6 0 5 

Peanut-oil roasted, 

salted 
2 2510 600 26.4 49.3 12.6 6 4.3 8.3 9.2 23.5 14 0 433 

Peanut butter-no 

sugar or salt added 
2 2390 571 28.8 47.9 6.3 6.8 3.3 3 8 24 12.8 0 5 

Peanut butter-sugar 

& salt added 
2 2440 583 28.8 47.9 9.4 6.8 5.4 4 8 24 12.8 0 237 

Pecan-dried, raw 5 2910 695 7.8 67.6 13.8 4.7 12 1.8 5.4 42.2 16.7 0 1 

Pine nut-raw 7 2520 603 24 50.7 12.6 1.9 9.5 3.1 7.8 19.2 21.5 0 4 

Pistachio-raw 4 2610 625 20.6 54.4 13.2 6 11.4 1.8 6.9 36.8 8.3 0 6 

Walnut-raw 4 2930 699 25.7 64.5 4 5.2 2.8 1.2 6.5 12.4 42.5 0 1 

Mixed nuts-raw 3 2520 603 22.6 52.5 10.1 6 4 6.1 7.5 23.5 18 0 346 

*All items are measured as per 100g. Abbreviations: tot-total; avail-available; CHO-carbohydrate; SFA-saturated fat; MUFA-monounsaturated fat; PUFA-

polyunsaturated fat; chol-cholesterol; T-trace amounts detected. (29)  
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Nut* 
Potass. 

mg 

Calcium 

mg 

Iron 

mg 

Zinc 

mg 

Selenium 

µg 

Tot. vit. A 

equiv. 

µg 

β-carotene 

equiv. 

µg 

Vit. B1 

mg 

Vit. B2 

mg 

Tot. Vit. B3 

equiv. 

mg 

Vit. B6 

mg 

Vit. B12 

µg 

Tot. 

folate 

µg 

Vit. C 

mg 

Almond-raw 860 250 4.2 3.1 1.6 2 9 0.24 0.92 5.3 0.1 0 96 1 

Brazil-raw 760 180 2.8 4.2 1270 2 9 1 0.12 4.2 0.17 0 4 1 

Cashew-raw 550 34 5 5.5 29 1 6 0.64 0.19 6.3 0.49 0 67 0 

Cashew-roasted, 

unsalted 
644 31 6.2 5.2 20.1 1 6 0.48 0.22 7.3 0.22 0 58 0 

Cashew-roasted, 

salted 
655 32 6.3 5.3 20.5 1 6 0.49 0.22 7.4 0.22 0 59 0 

Hazelnut-raw 900 179 2 2.1 76 3 16 0.48 0.08 6 0.16 0 116 1 

Macadamia-raw 368 70 2.4 1.7 7 0 0 0.35 0.11 3.8 0.2 0 16 0 

Macadamia-oil 

roasted 
329 45 1.8 1.1 7 1 6 0.21 0.11 5.8 0.28 0 27 0 

Peanut-raw 680 61 2 3 10.5 1 4 0.9 0.1 21.3 0.36 0 110 0 

Peanut-roasted, 

salted 
540 31 1.2 2.4 4.6 1 4 0.35 0.15 22.8 0.3 0 145 0 

Peanut-oil roasted, 

salted 
682 88 1.8 6.6 4.5 0 0 0.25 0.11 20 0.26 0 126 0 

Peanut butter-no 

sugar or salt added 
480 32 1.4 1.8 11 1 5 T 0.14 21.4 0.05 0 81 T 

Peanut butter-sugar 

& salt added 
480 32 1.4 1.8 11 1 5 T 0.14 21 0.05 0 81 T 

Pecan-dried, raw 392 36 2.1 5.5 5.3 4 25 0.85 0.13 3.9 0.19 0 39 2 

Pine nut-raw 599 26 9.2 4.3 5.3 2 10 0.81 0.19 8.7 0.34 0 54 2 

Pistachio-raw 1090 135 6.8 1.4 5.3 22 130 0.82 0.17 5.8 0.34 0 58 7 

Walnut-raw 575 129 3.3 2.3 58 4 21 0.32 0.07 3.4 0.92 0 83 3 

Mixed nuts-raw 514 37 1.2 2.2 5 1 7 0.38 0.3 13.8 0.3 0 50 1 

*All items are measured as per 100g. Abbreviations: potass-potassium; tot-total; vit-vitamin; equiv-equivalent; T-trace amounts detected. (29) 
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Table 3. Fatty acid composition, dietary fibre, Vitamin A, and phytosterol content of nuts 

Nut* 
Total  

fat 

g 

SFA 

g 

MUFA 

g 

PUFA # 

G 

Dietary 

fiber 

g 

Tot. vit A 

equiv. 

mg 

Tot. phyto. 

mg 

β-sito. 

mg 

Almond  56 4 38 10 7 2 120 111 

Brazil  68 17 22 25 4 2 n/a n/a 

Cashew  49 8 31 8 6 1 158 n/a 

Hazelnut  60 6 42 8 7 3 96 89 

Macadamia  74 11 58 1 5 0 114 1-7 

Peanut  49 9 23 16 8 1 n/a n/a 

Pecan  68 5 42 21 5 4 102 89 

Pine nut 51 8 19 21 2 2 141 n/a 

Pistachio 54 7 37 14 6 22 214 199 

Walnut  65 7 12 38 5 4 72 64 

*All items are measured as per 100g. Abbreviations: SFA-saturated fat; MUFA-monounsaturated fat; PUFA-polyunsaturated fat; tot-total; vit-vitamin; 

equiv-equivalent; phyto-phytosterol; β-sito - β-sitosterol; n/a-data not available. 
# 86-99% of the polyunsaturated fat in all nuts consist of linoleic acid except walnuts, which contain approximately 38g linoleic acid (76%) and 9g linolenic 

acid (24%). There is 0mg of cholesterol in all nuts.  

References: The Concise New Zealand Food Composition Tables, 7th Edition (29); The United States Department of Agriculture (USDA) National 

Nutrient Database (30).  
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2.4 Health Benefits of Nut Consumption 

In 2012, the World Health Organisation reported that, of the 56 million deaths 

worldwide, 38 million (68%) were due to non-communicable diseases (NCD) such as 

cardiovascular diseases (CVD), diabetes mellitus, and cancers (1). In New Zealand 

alone, NCD are estimated to account for 89% of all deaths in the nation, with 32% 

attributable to CVD, 29% to cancer, and 3% to diabetes (2). With these disconcerting 

figures, it comes as no surprise that researchers are eagerly trying to identify 

effective and sustainable methods to treat this NCD pandemic, especially in the case 

of cardiovascular diseases. In the field of nutrition, researchers have been 

formulating food items and identifying dietary components and patterns which may 

contribute to this end.  

While nuts have always played an important part in the human diet, it was not 

until the 1990s that the health benefits of nuts started to be extensively investigated. 

The work by Fraser et al. (28) is widely regarded as the landmark epidemiological 

study which opened the floodgates of research into the benefits of nut consumption 

and its association with the reduced risk of several diseases (11, 12). In the two 

decades that followed, scientific research into the health effects of nuts expanded 

from cardiovascular disease to include conditions such as diabetes mellitus, cancers, 

obesity, and the metabolic syndrome, to investigating the effects of nuts at the 

cellular level, such as their antioxidant activity (8, 9, 12, 37-41).  

2.4.1 All-Cause Mortality  

In comparison to specific non-communicable diseases, there is less research 

which has primarily examined the relationship between nut consumption and all-

cause mortality. Researchers often investigate this relationship in conjunction with 

a number of NCD. This is likely because any beneficial effect would be mediated 

through the reduction of risk of one or more of these diseases.  

Bao et al. investigated the relationship between nut consumption and 

subsequent total and cause-specific mortality, using data from the Nurses’ Health 

Study and the Health Professionals Follow-up Study (42). After adjusting for known 

or suspected risk factors, the authors found a significant inverse association between 

frequency of nut consumption and total mortality. They also observed similar 
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significant inverse associations between nut consumption and deaths due to CVD, 

cancers, and respiratory diseases (42) which, along with diabetes mellitus, make up 

the four leading causes of deaths worldwide as well as within New Zealand (1, 2).  

In 2013, Guasch-Ferré et al. used data from the Prevencion con Dieta 

Mediterranea (PREDIMED) Study to examine the association between the frequency 

of nut consumption and mortality in individuals with a high risk of cardiovascular 

disease (43). They randomised 7,216 Spanish subjects aged 55 to 80 years to received 

one of three intervention diets (a Mediterranean diet supplemented with mixed nuts; 

a Mediterranean diet enriched with extra virgin olive oil; and a low-fat control diet 

through diet counselling), and found that nut consumption was associated with a 

significantly reduced risk of all-cause mortality. Individuals who consumed more 

than three servings of nuts per week at baseline had a 39% lower mortality risk 

compared to non-consumers. When these consumers were randomised to the 

Mediterranean diet supplemented with nuts, this reduction in risk is further 

enhanced to 63% (43). Meanwhile, there was only a borderline significant inverse 

association for participants with high baseline nut consumption who were 

randomised to the Mediterranean diet enriched with extra virgin olive oil, and no 

significant inverse association in those randomised to the low-fat diet. The result 

from the latter group (low-fat diet) may be due to the prescribed advice to reduce 

intake of all fatty foods, which included nuts, despite a high baseline intake of nuts 

at the start of the study (43).  

In a systematic review and meta-analysis by Luo et al., 31 reports from 18 

prospective studies were evaluated to assess the relationship between nut intake and 

the incidence of type 2 diabetes mellitus, CVD, and all-cause mortality (9). The 

authors reported that, with every one serving increment of nut intake per day, the 

risk of all-cause mortality was decreased significantly by 17%. When the studies with 

measures of peanut butter intake were excluded and adjustments for dietary factors 

were made, this risk decreased by 20% (9). A further meta-analysis of seven 

prospective studies reported that one incremental serving of nuts per week and per 

day resulted in significant reductions of 4% and 27% in the risk of all-cause mortality, 

respectively (8).  
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There is consistent evidence from a number of different populations which 

suggests that regular nut consumption is associated with a reduction in all-cause 

mortality. Table 4 lists a number of studies which have investigated this association 

(8, 9).  
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Table 4. Epidemiological studies evaluating the association between nut consumption and all-cause mortality 

Reference Cohort (country) Sex Age range, years No. of subjects 

Risk Ratio (95% CI) 

[compared to  

<1 serve/week] 

Follow-up, years 

Fraser et al., 1997 

(44) 

Adventists Health 

Study (USA) 
Men & Women ≥25 1,668 

>5 serves/week: 

0.60 (0.36, 1.00) 
10 

Mann et al., 1997 

(45) 

Oxford Vegetarian 

Study (UK) 
Men & Women 16-79 10,802 

≥5 serves/week: 

0.77 (0.58, 1.01) 
13.3 

Ellsworth et al., 

2001 (46) 

Iowa Women’s 

Health Study 

(USA) 

Women 55-69 41,836 
7 serves/week: 

0.63 (0.42, 0.95) 
10 

van den Brandt et 

al., 2011 (47) 

Netherlands 

Cohort Study (The 

Netherlands) 

Men & Women 55-69 120,852 
7 serves/week: 

0.80 (0.65, 0.98) 
10 

Guasch-Ferré et 

al., 2013 (43) 

PREDIMED Study 

(Spain) 
Men & Women 55-80 7,216 

7 serves/week: 

0.41 (0.24, 0.70) 
4.8 

Bao et al., 2013 

(42) 

 

Nurses’ Health 

Study (USA); 

Health 

Professionals 

Follow-up Study 

(USA) 

NHS: Women 

HPFS: Men 

NHS: 30-55 

HPFS: 40-75 

NHS: 76,464 

HPFS: 42,498 

≥7 serves/week: 

NHS: 0.79 (0.68, 0.91) 
HPFS: 0.80 (0.73, 0.88) 

NHS: 30 

HPFS: 24 

Djousse et al., 

2014 (48) 

Physicians’ Health 

Study (USA) 
Men 40-84 20,742 

>5 serves/week: 

0.74 (0.63, 0.87) 
9.5 

Fernández-

Montero et al., 

2014 (49) 

SUN Cohort Study 

(Spain) 
Men & Women ≥18 17,184 

>2 serves/week: 

0.44 (0.23, 0.86) 
5 
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2.4.2 Cardiovascular Disease 

Among all the relevant non-communicable diseases, cardiovascular disease is 

without a doubt the most investigated in regards to health benefits afforded by nut 

consumption. The work by Fraser et al. (28), which reported that significantly 

fewer adverse cardiovascular events occurred among frequent nut consumers, 

spearheaded the investigation into this corner of nutritional research (11, 12). 

Since then, numerous studies have shown evidence of the cardioprotective effects 

of nut consumption (8, 9, 12). The primary mechanism for the reduction in CVD 

risk is the hypocholesterolemic effects of nuts (31, 35). However, other studies 

include the anti-inflammatory effects (11), the properties of the dietary fibre (50), 

and other bioactive constituents (51).  

The mechanism most extensively studied involves the lipid-lowering effects 

of nuts (35). As previously mentioned, nuts possess a unique nutrient profile high 

in cis-unsaturated fatty acids, which favourably affect plasma lipids and 

lipoproteins (31). However, the cholesterol reducing effect in total and low density 

lipoprotein cholesterol (LDL-C) concentrations is approximately 25% beyond that 

predicted by equations based on the fatty acid profile of nuts alone. It has thus 

been postulated that dietary fibre and other non-nutritional bioactive constituents 

of nuts, like plant sterols and phytochemicals, contribute additionally to their 

hypocholesterolemic effects (31, 35, 50, 51). Other popular mechanisms of interest 

include a decrease in LDL-C oxidation and improvements of endothelial function 

through anti-inflammatory processes, thus interrupting atherogenesis (11, 12, 52).  

The outcomes most often examined regarding the cardioprotective effects of 

nut consumption, include coronary heart disease (CHD) / coronary artery disease 

(CAD) / ischaemic heart disease (IHD), myocardial infarction, sudden 

coronary/cardiac death, stroke, and hypertension (8-12, 38). A review of four large 

cohort studies conducted in the United States (28, 53-55) has shown a consistent 

and clear dose-response gradient between nut intake and reduced risk of CHD (11, 

12). A pooled analysis of these 4 studies show an average risk reduction of CHD 

mortality by 37%, even after adjusting for possible confounding factors. 

Additionally, a meta-analysis of 23 prospective studies reported that the 

consumption of each incremental serving of nuts per day was significantly 
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associated with a 19% reduced risk of incident CHD and a 34% reduced risk of 

hypertension (10). However, no association was found between the frequency of 

nut consumption and risk of stroke. This lack of association between nut intake 

and the risk of stroke has been corroborated by three other meta-analyses (8, 9, 

38). Luo et al. reported that, for every serving of nuts consumed per day, a 

multivariable-adjusted model yielded a 28% and 29% reduction in risk of IHD and 

CVD, respectively. However, while there was a small significant inverse 

association between nut consumption and risk of stroke in women, this was not 

apparent in men (9). A meta-analysis of 25 observational studies and 2 randomised 

controlled trials (RCT) by Afshin et al. reported that consumption of nuts was 

inversely associated with fatal and non-fatal IHD, but not with stroke (38). A 

further meta-analysis evaluated six studies for the association between nut 

consumption and CVD mortality, and reported an overall 7% reduction in risk that 

was primarily due to CAD rather than stroke (8).  

As for studies which more closely examine the risk factors of cardiovascular 

disease, a pooled analysis of 25 intervention trials from seven countries by Sabaté 

et al. examined nut consumption and its effects on blood lipid levels (56). The 

analysis involved both normocholesterolemic (16 studies) and 

hypercholesterolemic (9 studies) populations. The authors found that the effects of 

nut consumption on blood lipids were dose related (in those studies with nut-free 

control diets) and were more apparent in participants with a higher baseline LDL-

C or a lower BMI. For a mean intake of 67g of nuts per day, there was an estimated 

mean reduction in total cholesterol by 5.1%, LDL-C by 7.4%, ratio of LDL-C to 

HDL-C by 8.3%, and ratio of total cholesterol to HDL-C by 5.6%. They found that 

nut consumption had no significant effect on the mean HDL-C, neither was there 

an effect on triglyceride levels except in participants with hypertriglyceridemia, 

where there was a 10.2% reduction in subjects with blood triglyceride levels of at 

least 150 mg/dl (3.8 mmol/l).  

Taken together, the evidence from prospective studies, intervention trials, 

and meta-analyses indicate strong and consistent evidence for the cardioprotective 

effects of nuts (11, 12).  
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2.4.3 Type II Diabetes Mellitus 

In 2012, 3% of all deaths in New Zealand were attributable to type II diabetes 

mellitus (2). Despite this deceptively low number, diabetes remains one of the four 

leading causes of death worldwide as well as within New Zealand, and even with 

the heightened awareness of the last decade, the incidence of mortality due to 

diabetes has remain unchanged since the year 2000 (1, 2).  

In the course of the research into cardiovascular diseases, postprandial 

glycaemic events have become a point of interest for the role they may play in the 

development of CVD (57). Since then, it has become apparent that people suffering 

from type II diabetes mellitus have a higher risk of developing CVD. Considering 

the compelling evidence of the benefits of nut consumption on CVD morbidity and 

mortality, it seems only logical to examine whether these favourable outcomes 

persist in the association between nuts and diabetes (58). In 2002, a prospective 

cohort study by Jiang et al. reported a highly significant inverse relationship 

between the frequency of nut consumption and the risk of diabetes (59). There was 

a 30% and 20% reduction in risk of developing diabetes in participants who 

consumed nuts 5 or more times a week and 1 to 4 times a week, respectively, 

compared to those who seldom or never ate nuts. Even after adjusting for various 

known risk factors like age, obesity, family history, and smoking, the inverse 

association remained. The authors also reported similar findings for the 

consumption of peanut butter. However, as the cohort consisted only of women, 

these results could not be extrapolated to indicate a similar relationship with men.  

The meta-analysis by Zhou et al. looked at 6 studies and found no significant 

association between every incremental serving of nuts per day and the risk of 

developing diabetes (10). Similar results were found by Luo et al. in their meta-

analysis of 5 studies (9). Though there was an initial risk reduction of 20%, this 

effect was no longer significant after adjusting for body mass index. In contrast, 

the meta-analysis by Afshin et al. reported a significant inverse association 

between nut consumption and risk of developing diabetes (38). For every four 

weekly servings of nuts, they reported a 13% decrease in risk. The contradictory 

result could be due to the differences in study selection and incomplete confounder 

adjustment in the meta-analysis by Afshin et al. 
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In the meta-analysis by Afshin et al., 3 of the 6 studies analysed involved only 

women, with 4,345,206 (89.7%) person-years out of 4,846,672 total person-years 

and 14,030 (85%) events out of 16,514 total events applicable to only women. It is 

unclear whether any physiological differences, hormonal or otherwise, would have 

imparted any effect on the overall results of the meta-analysis. In saying that, 4 of 

the 5 studies used in the meta-analysis by Luo et al. (9) also involved only female 

participants, yet found no significant association.  

There is strong evidence that nut consumption reduces the risk of 

cardiovascular diseases. However, there is inconsistency when it comes to the 

relationship with type II diabetes mellitus, and more studies, especially long term 

randomised controlled trials, are needed.  

2.4.4 Metabolic Syndrome  

According to the International Diabetes Federation, metabolic syndrome is 

defined as central obesity (waist circumference ≥ 94cm for Europid men and ≥ 80cm 

for Europid women, with ethnicity specific values for other groups), and any two of 

these four factors: raised triglyceride level (≥150mg/dL or ≥1.7mmol/L), reduced 

high density lipoprotein cholesterol (<40mg/dL or <1.03mmol/L in males, and 

<50mg/dL or <1.29mmol/L in females), raised blood pressure (systolic blood 

pressure ≥130mmHg or diastolic blood pressure ≥85mmHg), and raised fasting 

plasma glucose (≥100mg/dL or ≥5.6mmol/L) (60). Many, if not all, of the 

aforementioned characteristics are known risk factors for cardiovascular diseases 

and type II diabetes mellitus (61).  

There are few studies which examine the relationship between nut 

consumption and metabolic syndrome, ostensibly because many of the metabolic 

risk factors involved are also causative factors in other more prolific chronic 

diseases (40, 62). A recent review by Salas-Salvadó et al. looked at the evidence of 

the effects of nut consumption on metabolic syndrome, as well as in its contributing 

components (62). The authors concluded, with evidence from both epidemiological 

studies and clinical trials, that nut consumption can lower the risk of postprandial 

glycaemia, does not lead to significant weight gain, has favourable effects on 

triglycerides in hypertriglyceridemic individuals, but seems to have no effect on 

blood pressure. As for prevention of metabolic syndrome, a cross-sectional analysis 
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using the PREDIMED study data showed that individuals who consumed 30g of 

nuts more than three times a week had a significant 26% reduced risk of metabolic 

syndrome, compared to those who seldom or never ate nuts (61). Another cross-

sectional analysis using the NHANES data from 2005 to 2010 showed that tree 

nut consumers had lower BMI, waist circumference, systolic blood pressure, 

homeostatic model assessment – insulin resistance, and higher high density 

lipoprotein cholesterol, compared to non-consumers (63). A prospective cohort 

study using data from the SUN study showed that individuals who ate nuts twice 

or more per week had a significant 32% lower risk of developing metabolic 

syndrome, compared to people who seldom or never ate nuts (64).  

The evidence shows that nut consumption can affect separate components of 

metabolic syndrome, and could be expected to provide a protective effect on the 

whole (40, 62). As individuals affected by metabolic syndrome and diabetes have 

an increased risk for cardiovascular disease, including nuts in recommended diets 

may be an appropriate step in the prevention and treatment of this triad of chronic 

diseases. In fact, a study by Li et al. involving 6309 women with established type 

II diabetes mellitus showed a significant inverse association between nut 

consumption and total CVD risk (65). Even after adjustment for conventional CVD 

risk factors, women who consumed ≥5 servings of nuts (28g/serving) or peanut 

butter (16g/serving) per week had a significant 44% lower risk of developing CVD. 

Furthermore, the authors also found that frequent nut consumption was 

significantly associated with a more favourable plasma lipid profile, yielding lower 

total cholesterol, LDL cholesterol, non-HDL cholesterol, and apolipoprotein B-100 

concentrations. However, no significant associations were found for HDL 

cholesterol or inflammatory markers (65). This means that in the context of this 

study, frequent nut consumption is significantly associated with a lower risk of 

CVD in women with Type II diabetes mellitus, but has not been found to confer 

beneficial effects on the development of metabolic syndrome in these women. 

Considering the relationship between these three diseases, it is possible that 

further investigation into a more diverse population sample of diabetic 

participants may prove a significant association in the future.  
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Figure 1. Relationship between cardiovascular diseases, type II diabetes mellitus, 

and metabolic syndrome. 

 

2.4.5 Body Weight 

Nuts are energy dense and are good sources of many nutrients, including cis-

unsaturated fatty acids, which have been proven to affect plasma lipids beneficially 

(31). However, in a world with a growing obesity problem, consumption of nuts has 

raised concerns about the possibility of positive energy balance (66). It is thus 

important to establish if regular nut consumption would lead to overconsumption 

of calories and consequently, weight gain.  

A review by Rajaram & Sabaté in 2006 reported that there was no 

epidemiological evidence to support any concerns that consuming nuts regularly 

would lead to weight gain (67). Their conclusion was supported by further reviews 

of new epidemiological data in 2009 (12), 2010 (11), 2011 (39), and 2014 (66). The 

Seguimiento Universidad de Navarra (SUN) study was one of the two large 

epidemiological studies which have prospectively investigated the direct effects of 

nut intake on long term weight change (12). The authors found that the 

participants who ate nuts twice or more per week had a significant 31% reduced 

risk of weight gain, and 43% reduced risk of becoming overweight or obese, 

compared to the participants who did not eat nuts (68). This effect remained even 
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after adjustment for strong confounding factors like age, sex, and baseline BMI. 

The second study was the Nurses’ Health Study (NHS) II, which used complex 

multivariable-adjusted models on data collected from American female nurses (69). 

Bes-Rastrollo et al. found that the women who ate nuts twice or more per week 

had a slight but significantly lower mean weight gain compared to women who 

seldom ate nuts. This finding was unaffected by the type of nut or baseline BMI. 

Moreover, in a cross-sectional study of participants from the PREDIMED trial, 

Casas-Agustench et al. found a significant inverse association between nut 

consumption and adiposity measures, such as BMI and waist circumference (70). 

The authors predicted that for each 30g serving of nuts consumed, BMI and waist 

circumference decreased by 0.78kg/m2 and 2.1cm, respectively.  

A review by Ros (11) examined four clinical studies which investigated the 

effects on body weight after supplementing the diets of free-living individuals with 

varying amounts of almond, peanuts, and walnuts (71-74). At the end of the studies 

ranging from 8 weeks to 6 months, there were no significant changes in body 

weight among participants who consumed nuts, compared to their corresponding 

control diet counterparts.  The study by Fraser et al. provided subjects with 42-70g 

of raw or dry-roasted almonds per day but prescribed no specific dietary advice. 

After 6 months, the male subjects in the lowest tertile of the baseline BMI gained 

less than a kilogram of weight, while the women did not gain any significant weight 

(72). In fact, women in the highest baseline BMI tertile actually lost weight during 

the supplementation. Furthermore, Alper and Mattes investigated the effects of 

peanut supplementation on body weight in fifteen adults with normal weight (71). 

The participants were given 500 kcal (2093 kJ) of peanuts per day without dietary 

guidance, and after eight weeks, only showed a weight gain of one kilogram, which 

is substantially less than the 3.6 kg predicted by the authors. The authors also 

noted that there was a strong compensatory dietary response to the peanut 

supplementation, and that subjects’ resting energy expenditure was significantly 

higher after the consumption of peanuts compared to the control diet (71).  

In conclusion, nuts are a high energy, high fat food, but evidence suggests 

that regular nut consumption is not linked to weight gain, but may in fact promote 

weight management.  
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2.4.6 Limitations of Studies 

Many of the studies included in this literature review utilised Food Frequency 

Questionnaires (FFQ) to assess nut consumption. However, though FFQ have 

previously been validated to conveniently measure the habitual dietary intakes of 

individual foods which may be related to disease (75), randomised controlled trials 

(RCT) involving intervention diets would serve to better determine if nuts truly 

provide long term health benefits or whether these association exist simply due to 

mitigating lifestyle factors (37). Furthermore, because nuts are often eaten as 

snacks, by themselves or in a confectionary, or as part of a mixed dish, people often 

fail to remember to include them in the FFQ (76).  

The PREDIMED study is one of the few RCT which used intervention diets 

to investigate the effects of nut consumption on NCD. However, there are several 

limitations in this study which influence the interpretation of the results. 

PREDIMED participants, who hail from the Mediterranean region, already had a 

rather high self-selected nut intake before entering the study, which may have 

inflated the magnitude of the protection afforded by the additional nut 

consumption (43). Another limitation was that the Mediterranean diet with nuts 

was compared with a low fat control diet, which made it difficult to estimate the 

independent effect of nut consumption on health outcomes. Furthermore, after the 

first three years of the study, the study protocol regarding the dietary training and 

advice between treatment groups was altered, significantly compromising the 

internal validity of the study (37). The authors realised that the lack of support for 

the control treatment group might be a limitation of the trial, and increased the 

support from more than just providing subjects with leaflets once a year. 

Nonetheless, the PREDIMED study remains one of the few which utilised 

randomised diet treatments and validated participant-reported food intake with 

biomarkers of compliance (37, 77).  

Additionally, very few studies have extended their purview to include the 

relationship between nut butters and disease outcomes. In the systematic review 

and meta-analysis by Luo et al., only 2 out of the 18 studies included investigations 

into the relationship between intakes of nut butter and disease outcomes (9). Many 

studies use data from the PREDIMED study and adherence to the Mediterranean 
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diet to assess nut consumption. However, neither includes nut butters in their 

definition of nut intake (43, 78, 79). The studies which do include nut butter, 

especially peanut butter, in their analysis typically utilise data that was 

accumulated in the Unites States of America. The National Health and Nutrition 

Examination Surveys (NHANES) (80, 81), the Nurses’ Health Study (59), the Iowa 

Women’s Health Study (41) are several such examples.  

More randomised controlled trials investigating dose-response relationships, 

especially those which include nut butters within the definition of nuts as a food 

group, are needed to clarify the beneficial effects of nut consumption.  

 

2.5 Current Patterns of Nut Consumption 

With the accumulation of evidence and the increasing awareness of the 

potential benefits of nut consumption, it is important to examine current patterns 

of nut intake in the population in order to inform dietary guidelines and health 

policy strategies.  

2.5.1 Europe 

The European Prospective Investigation into Cancer and Nutrition (EPIC) 

study examined the nut intake of the population of 10 different western European 

countries, using standardised and detailed 24-hour recalls (76, 82). Intake included 

nuts consumed as whole, from hidden sources, and from spreads. Total nuts was 

defined as tree nuts, peanuts, and unspecified nuts. The mean intake of total nuts 

was 2.23 g per day for the entire European population (consumers and non-

consumers), but when sorted by geographical regions, the mean intake changed 

eight-fold from northern to southern Europe. In Sweden, the mean intake of total 

nuts was 0.61 g/d but ranged to 4.83 g/d in Spain. The mean intake of peanuts, on 

the other hand, was significantly higher (1.5 g/d) in central European regions 

(northern France, Germany, Netherlands, UK) than in either the north (0.7 g/d) or 

the south (0.8 g/d). These unusually low intakes were likely due to the fact that 

only 7% of the surveyed population had consumed any nuts at all on the day of the 

24-hour recall (4% consumed tree nuts; 2.3% consumed peanuts) (76).  
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In terms of portion size among nut consumers, tree nuts varied from 20.3 g/d 

in northern Europe (Denmark, Norway, and Sweden) to 29.1 g/d in southern 

Europe (southern France, Greece, Italy, and Spain). Among peanut consumers, the 

portion size varied from 44.9 g/d in the central regions to 39.6 g/d in the north and 

37.6 g/d in the south. Sex also seemed to affect nut intake as men reported 

consuming a significantly larger portion size of tree nuts and peanuts (28.5 g/d; 

46.5 g/d) compared to women (23.1 g/d; 35.1 g/d). However, a higher percentage of 

women reported eating tree nuts (4.8%) compared to men (3.7%), though no 

significant difference was found for peanuts, on the day of the 24-hour recall. Tree 

nuts accounted for nearly 50% of the total nuts consumed (of which 86% was 

comprised of almonds, hazelnuts, pistachios, and walnuts), and peanuts accounted 

for approximately 37% of the total nut intake (76).  

The EPIC study showed that geographical region, sex, and likely assorted 

cultural differences affect the intake of nuts.  Nut intakes were the highest in the 

Mediterranean countries, where 8% of the surveyed population consumed 

approximately 33.8g of nuts per day (76).  

2.5.2 United States of America 

The most recent national data on nut consumption from the United States of 

America was taken from the dietary intake component of the 2005–2010 National 

Health and Nutrition Examination Surveys (NHANES) (81). The NHANES 

investigators used two multiple pass 24-hour dietary recalls, once in-person and 

once more 3-10 days later via telephone. Rather than just nut based food codes, the 

US Environmental Protection Agency – USDA Food Commodity Intake Database 

(FCID) commodity codes were used to determine intake (81). This new method had 

the advantage of providing more utility, as it provides estimates of food 

consumption “as eaten”. Usual intake was then determined using the National 

Cancer Institute (NCI) method with one survey day and a weekend day flag 

(Friday/Saturday/Sunday) as covariates (81). Nut consumers were defined as those 

who consumed at least quarter ounce or 7.09g of nuts per day. This specific amount 

was chosen to prevent the inclusion of a large number of consumers with very small 

nut intakes, as many foods have small amounts of nuts in them (80). Of the 14,386 

individuals (aged ≥19 years) surveyed, only approximately 6% reported consuming 
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tree nuts, with covariate adjusted mean usual intake of 44.3±1.6g/day and per 

capita consumption of 3.3±0.1g/day (81). The authors also noted that tree nut 

consumers were more likely to be non-Hispanic Caucasian, older, with a higher 

socioeconomic status, be less sedentary, and less likely to be a current smoker, 

compared to non-consumers. 

A study conducted by O’Neil et al. examined out-of-hand nut consumption 

(OOHN), where nuts were consumed solely as a singular food and not as part of 

another food item (83). This study used the NHANES data from 1999 to 2004, and 

separated the population into 4 nut consumer age groups: 2-11 years, 12-18 years, 

19-50 years, and >50 years. Nut consumption was also defined as intake of at least 

7.09g of tree nuts, peanuts, or nut butters per day. The authors found that the 

proportion of individuals consuming OOHN increased with age: 2.1±0.3 (SEM)%, 

2.6±0.3%, 6.5±0.5%, and 9.6±0.5% for age groups 2-11 years, 12-18 years, 19-50 

years, and >50 years, respectively. This positive relationship between percent of 

consumers and age seems to be corroborated by the results from the Continuing 

Survey of Food Intake by Individuals (CSFII) study (84). For this study, the 

percentage of tree nut consumers aged 20-39 years, 40-59 years, and 60+ years was 

11%, 15%, and 15%, respectively, with an average intake among consumers of 6.4 

g, 8.1 g, and 6.4 g, for the three age groups. However, unlike the 1999-2004 

NHANES studies, the CSFII study used data from two 24-hour dietary recalls 

instead of one, which may account for the differences in consumer percentage and 

mean intake seen between the studies (80).  

In 2003, the American Food and Drug Administration released the first 

qualified health claim for nuts: “Scientific evidence suggests but does not prove 

that eating 1.5 ounces (42.5g) per day of most nuts, as part of a diet low in 

saturated fat and cholesterol, may reduce the risk of heart disease.” (84). However, 

though the most recent data from the NHANES studies show that tree nuts 

consumers have a mean usual intake of 44.3±1.6g/day, only about 6% of the 

representative sample were nut consumers, with per capita nut consumption of 

only 3.3±0.1g/day (81). Thus, there are concerns about whether any health benefits 

are being conferred at the population level.  
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2.5.3 New Zealand 

The 2008/09 New Zealand Adult Nutrition Survey (NZANS), collected and 

reported important data on nut consumption patterns in New Zealand (14). The 

survey utilised the multiple-pass 24-hour dietary recall method on 4,721 adults 

aged 15 years and above, who had all been randomly selected through a three-

stage process involving geographical region selection through a probability-

proportional-to-size design (14). Nuts were defined as tree nut, peanuts, or nut 

butters, and intake could be from either whole nuts as a snack or addition to a 

meal, a nut butter spread, or hidden sources in commercial products. Nut 

consumers were defined as participants who consumed a non-zero quantity of nuts, 

in the 24 hours (midnight to midnight) prior to the diet recall. Various demographic 

characteristics, such as sex, prioritised ethnicity, body mass index, age group, level 

of education, and household food security status, were also recorded to allow for 

examination of predictors of nut consumption (14).  

Brown et al. (14) found that 28.9% of the population consumed any nuts, while 

6.9%, 7.2%, and 19.2% consumed whole nuts, nut spread, and nuts from hidden 

sources, respectively. The mean intake of total nuts, whole nuts, nut spreads, and 

nuts from hidden sources among the population was 5.2 g/d, 2.8 g/d, 0.9 g/d, and 

1.5 g/d, respectively. The corresponding intakes for consumers only are 17.9 g/d, 

40.3 g/d, 12.9 g/d, and 7.8 g/d. In regards to predictors, the authors found that while 

those in the 15-18 years age group had the lowest likelihood of consuming whole 

nuts, they also had the highest likelihood of consuming nut butter. Education and 

socio-economic status were significantly positively associated with total nut 

consumption, while consumption of whole nuts was significantly inversely 

associated with body mass index. The NZANS also collected information on the 

types and forms of nuts consumed. Among whole nut consumers, 54% ate their 

nuts raw, 28% as roasted & salted, 18% as roasted & unsalted, 3% as honey-roasted, 

and 4% as non-specified. In addition, tree nuts were more likely to be consumed 

raw (67%), while peanuts were more likely to be eaten roasted & salted (68%) (14). 

This survey on the nut dietary habits of the New Zealand adult population 

has produced data on consumption patterns and predictors, which may be used to 

help nutritional authorities develop appropriate and useful dietary guideline 
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strategies to increase nut consumption. The results also indicate that regular nut 

consumption at the population level is lower than recommended.  

2.5.4 Limitations 

All of the population studies described above used the 24-hour diet recall 

method to assess nut intake. There are several limitations involved in using this 

method to assess usual dietary intake of nuts. Participants have to rely on their 

own memory to report nut intakes, which subjects the data to non-sampling errors 

like under- or over-reporting and examiner effects (80). Also, a 24-hour recall may 

not accurately reflect participants’ usual dietary intake pattern of nuts, as nuts 

are evidently not yet consumed as part of a common daily diet. Thus, the presence 

or absence of nut consumption on the day of the 24-hour recall would not be 

indicative of long term nut consumption patterns.  

2.5.5 Conclusion 

The percentage of nut consumers, the mean nut intake in the population and 

among nut consumers, in the New Zealand adult population appear similar to 

those reported in Europe and the United States of America (14). In other words, 

the current nut consumption situation falls far short of the global and New Zealand 

dietary guidelines recommended intake of 30-42g per day. Given the abundance of 

evidence supporting the beneficial effects of nuts on cardiovascular disease risk (9, 

11, 12), it seems that appropriate steps should be taken to change these low levels 

of nut consumption. Identifying and understanding potentially important 

predictors which may influence nut intake is one of the first actions which can be 

carried out towards this goal (14, 17).  

 

2.6 Public Perception of Nuts 

Nuts have held an important place in the human diet since ages past, 

primarily due to the fact that they are known to be good sources of energy as they 

are calorically-dense. However, this quality has since become a double-edged sword. 

In a review by Ros, he states that there are two prevailing concerns regarding nut 

consumption: weight gain and allergic reactions (11).  
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2.6.1 Weight Gain 

Previously, health professionals and public alike believed that, because nuts 

are high in energy and fat, they should be eaten sparingly, treated akin to being in 

the food category of sweets and oils (16). In the mid to late 1900s, consumption of 

nuts was discouraged due to their high fat content. An article in the journal 

Circulation in 1951 expressly specified no chocolate or nuts in the effort to achieve 

a low-fat diet, and advocated the avoidance of the following food groups: “a) fried 

foods; b) fatty cuts of meat; c) cream, whole milk and their products; d) 

concentrated vegetable oils such as peanut butter, shortening, mayonnaise, and 

other similar substances; e) avocadoes, nuts, olives, and soy beans” (37). In an 

article by Nancy Clark, a sports dietitian from Massachusetts, USA, who counsels 

competitive athletes, she remarks on how athletes seem to perceive nuts as “so 

fattening”, even when they objectively knew that nuts are healthful and good for 

them (85). Indeed, according to The Concise New Zealand Food Composition Tables 

(29), 100g of nuts can have a calorie content ranging from 570kcal or 2390kJ (raw 

peanuts) to 715kcal or 2990kJ (raw macadamias). In relation to other foods, this is 

not an inconsiderable number of calories. However, as discussed in the previous 

section regarding the benefits of nut consumption on body weight, there is no 

evidence to suggest that regular nut consumption at the recommended amount 

would lead to weight gain (67, 70). In fact, there is some evidence that it may 

instead aid in weight management, either through maintenance of weight or 

weight loss by increased satiety and faecal fat excretion (11). Thus, there is little 

basis for this perception of nuts being “fattening”, and steps should be taken to 

educate consumers on this viewpoint.  

2.6.2 Allergies and Intolerances 

When it comes to adverse reactions to food, any reaction which involves an 

immunological mechanism is called a ‘food allergy’, while reactions which do not 

are called a ‘food intolerance’ (86). The most common and dangerous type of 

adverse food reaction is the one which involves mediation by immunoglobulin-E 

(IgE). Food allergy can cause cutaneous, respiratory, gastrointestinal, and 

cardiovascular symptoms, which can rapidly culminate into a life-threatening 

condition called an anaphylactic shock.  
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In 2010, Sicherer et al. reported that tree nut and peanut allergy was the 

leading cause of fatal allergic reactions in the United States of America (87). The 

authors conducted a nationwide cross-sectional random telephone survey of 5,300 

households, and found that the prevalence of tree nut or peanut allergy for adults 

and children (under 18 years of age) was 1.3% and 2.1%, respectively. Though the 

prevalence for adults had not changed significantly from prior surveys in 2002 and 

1997, the prevalence for children had increased significantly from 1.2% in 2002 

and 0.6% in 1997. Additionally, the prevalence of tree nut only allergy for children 

increased significantly across the years from 0.2% in 1997 to 0.5% in 2002 to 1.1% 

in 2008. The authors concluded that nut allergy is prevalent in more than 1% of 

the US population, and expressed concerns for the seemingly increasing prevalence 

of this phenomenon (87). A critical appraisal by Russo & Siani reported that data 

from the United States, the United Kingdom, Canada, and Australia have 

consistently showed the prevalence of nut allergy in children below 18 years to be 

approximately 2% (19). Zuidmeer et al. however, expressed uncertainty over the 

accuracy of the prevalence of plant food allergy. This is because there is 

considerable heterogeneity in the prevalence estimates of sensitization or 

perceived allergic reactions to plant food, and there were few estimates determined 

by the diagnostic gold standard (88).  

There are a number of methods to assess food allergy, including but not 

limited to the food challenge test, the skin prick test, and the simple perception 

test (88). The most reliable method to determine a food allergy is the double-blind, 

placebo-controlled food challenge (DBPCFC) test, which is considered the 

diagnostic gold-standard. However, most epidemiological studies do not utilize this 

test, likely due its complexity, and instead base their estimates on self-reported 

perceptions of allergic reactions. In 1996, Altman & Chiaramonte reported that 

widespread unsupported belief of food allergy can lead to harmful diet 

manipulation and unnecessarily restrictive diets (89). Unreliable self-reports of 

allergy, coupled with the heterogeneity between studies due to the variation in 

diagnostic procedures, can make it difficult to define a consistent prevalence for 

nut allergy. Case in point, a systematic review of 36 studies with data from more 

than 250,000 children and adults showed only 6 studies which used the food 

challenge test to assess food allergy (88). The authors found that the prevalence of 
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tree nut allergy was 4.3% when diagnosis was based on food challenge tests, but 

less than 1% when sensitization was assessed by skin prick tests (11).  

Regardless of the uncertainty surrounding the prevalence of nut allergy, the 

consequences of a severe allergic reaction are very real. Thus, if actions are to be 

taken to increase population nut consumption in the future, every effort must be 

made to educate the public on the importance of identifying and managing nut 

allergies.  

2.6.3 Beliefs and knowledge of nuts by the public  

Despite the many studies which have looked at the benefits of nut 

consumption, or current nut consumption patterns, to the best of our knowledge, 

only one group of researchers have explored the public’s beliefs and knowledge 

concerning nuts. In 2009, Pawlak et al. surveyed 124 participants from the Women, 

Infant, and Children (WIC) programme in North Carolina, USA, regarding their 

thoughts and knowledge on consuming nuts (16). The WIC programme is a special 

supplemental nutrition programme which provides federal grants to states for 

“supplemental foods, health care referrals, and nutrition education for low-income 

pregnant, breastfeeding, and non-breastfeeding postpartum women, and to infants 

and children up to age five who are found to be at nutritional risk.” (90). The study 

by Pawlak et al. was aimed at establishing whether the scientific discoveries from 

the past twenty years were known and understood by the general public. The 

researchers assessed participants’ intake of nuts, as well as their beliefs and 

knowledge regarding nut nutrient content and linkage to disease prevention.  

 The study questionnaire development began with personal interviews with 

15 adult female participants to elicit important beliefs about consuming nuts. 

Researchers asked the participants 8 questions based on the ‘Theory of Planned 

Behaviour’ to elicit responses about what they thought were the benefits of and 

barriers to eating nuts. The benefits mentioned included comments that nuts were 

healthy, filling, and high in protein. Disadvantages included that nuts are 

fattening, bad for cholesterol levels, and high in salt. Better flavour, availability, 

and affordability were among the factors which would encourage increased 

consumption, and family members were identified to exert the most influence on 

nut consumption. To assess intake, the participants were also asked to fill in a food 
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frequency questionnaire (FFQ). The FFQ was based on frequency of nut 

consumption, and did not specify serving sizes. Where appropriate, responses to 

the final developed survey were scored on a Likert scale where 1=strongly agree, 

2=agree, 3=neither agree nor disagree, 4=disagree, and 5=strongly disagree. Once 

the survey was finalised, it was administered to WIC programme participants in 

Cumberland County in North Carolina.  

The results showed that 7% of the 124 participants ate nuts once a day, 7% 

ate nuts twice or more times a day, and 7.3% ate nuts five or more days per week. 

Only 32.8% of participants believed that eating nuts could lower cholesterol, and 

54.1% reported that they don’t know anything regarding this effect. Approximately 

60% of participants indicated they did not know if eating nuts could help lower the 

risk of a heart attack, and 37% said that eating nuts will cause weight gain. 

Regarding the positive attitudes, the participants generally agreed (mean 

score=2.53, SD=0.91) that they should eat nuts most days of the week because nuts 

are healthy, high in iron, high in protein, and a good source of omega-3 fat. 

However, they also reported that they should not eat nuts on most days of the week 

because nuts are high in salt (mean score=2.85, SD=1.29). The statement “I would 

eat nuts on most days of a week if my doctor recommended me to do so” received 

the strongest agreement (mean score=2.11, SD=1.12), whereas the statement “I 

would eat nuts on most days of a week if they were lower in calories” received the 

strongest disagreement (mean score=3.74, SD=1.18). Lastly, the participants’ 

knowledge about the nutritional content of nuts was low. They generally scored 

20% or lower for most knowledge questions, out of a possible 100% of correct 

answers. For example, when provided with a list of nuts, approximately 20% of the 

participants could identify which nuts contained the highest content of omega-3 

fatty acids or selenium. However, less than 12% were able to identify the most 

predominant type of fat in nuts such as almonds, cashews, hazelnuts, macadamias, 

and pecans.  

The findings of the study indicated that the knowledge and beliefs of the study 

participants were inconsistent with the available evidence on the health benefits 

of nuts. Sixty-three percent of the participants were not aware of the US Food and 

Drug Administration qualified health claim released in 2003, stating that eating 

1.5 ounces (42.5g) of nuts a day may reduce the risk of cardiovascular disease (84). 
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In fact, the researchers noted that one of the most frequently mentioned beliefs in 

the personal interviews was that eating nuts may cause an increase in cholesterol. 

This is particularly disconcerting, as the vast majority of evidence from the last 

two decades has shown that nut consumption is cardioprotective. Moreover, 37% 

of the study participants believed that eating nuts would increase their body 

weight. As previously discussed in earlier sections of this literature review, the 

weight of the evidence shows that this is not the case (67, 69).  

In 2012, Pawlak et al. conducted a similar study on knowledge and 

perceptions of benefits and barriers of nut consumption among individuals with or 

at risk of cardiovascular disease (CVD) and/or diabetes (17). The survey involved 

85 participants, a third of whom had diabetes and the rest were diagnosed with 

one or more forms of CVD. Approximately 40% of the participants did not know 

that eating nuts could reduce the risk of CVD (17). In addition, 33% were unsure 

of the effects of nuts on cholesterol levels, while 21% actually disagreed that nuts 

can reduce cholesterol. Furthermore, around 40% reported that they did not know 

if eating nuts could reduce the risk of diabetes. Given the inconsistent evidence on 

the association of the risk of type II diabetes mellitus and nut consumption, this 

latter finding is not surprising (9, 10, 38, 91). Encouragingly, 63.5% of participants 

agreed that they would eat nuts on most days of the week if recommended to by 

their doctor.  

Based on these studies by Pawlak et al., it is clear that the strong evidence of 

the health benefits of nut consumption is not being conveyed from the scientific 

community to the general public. In particular, the general public did not have a 

good understanding of the cholesterol-lowering effects of nuts, or the fact that nuts 

are nutrients dense. There is a wealth of scientific evidence for an inverse 

association between nut consumption and the risk of CVD, which has obviously not 

been translated into messages for the general public (11, 12, 56). To rectify the 

current low prevalence of nut intake, nutritional policy makers need to create a 

solution to the problem of disseminating this information to the public in such a 

way that it can be easily understood and accepted among all population groups. 

Fortunately, the results from both studies indicated that a recommendation to 

increase nut consumption from a health professional might encourage many of the 

participants to do so. Thus, it appears that advice from health professionals could 
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be a potential facilitator of nut intake. However, to the best of our knowledge there 

is no information on the perceptions of nuts by health professionals. This is likely 

to influence the advice they provide to the general public. 

 

2.7 Current Recommendations on Nut Consumption 

The previous sections have reviewed up-to-date literature about the benefits, 

consumption patterns, and public perceptions of nuts. Briefly, the evidence shows 

that while there is consistent and compelling evidence that nuts are beneficial for 

multiple health outcomes, current global nut consumption levels are low, and 

public perception of nuts is generally unfavourable.  

2.7.1 Dietary Guidelines and Food Guide Models  

Food-based dietary guidelines (FBDG) were initially created to provide 

nutrient information to consumers in an easily understandable way (92). They 

consist of simple messages of healthy eating based on foods rather than nutrients, 

and provide a basic framework for the general public to use when planning meals 

or menus. FBDG can be broad and unspecific (e.g.: eat a variety of foods each day), 

or more specific (e.g.: eat five portions of fruits and vegetables a day). They may 

also indicate the type of food (e.g.: eat low fat dairy products and drink low fat 

milk), or be meal specific (e.g.: eat breakfast every day). FBDG are developed based 

on the nutritional status of the target population, and takes into account the 

prevailing nutrient gaps and public health problems of a specific geographical 

region or country (92).  

In general, most countries also have a graphic representation of their FBDG 

to illustrate the distinct proportions of different foods with similar characteristics 

that should be included in a balanced diet. These visual guides are known as food 

guide models, or simply food models. The majority of food models divide foods into 

at least 4 groups: 2 animal-based foods groups (meat-related group for iron intake, 

& dairy products group for calcium intake), and 2 plant-based foods groups (cereals 

group for fat-free source of energy and fibre, & fruits and vegetables group for 

vitamin and mineral micronutrients). The following will explore the presence and 
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prominence of nuts within the FBDG and food models of different geographical 

regions around the world.  

2.7.2 Europe  

The majority of the FBDG in Europe are presented as food models (92). Some 

of the models have detailed advice on all the foods groups, and some only have the 

simple implication of eat more, eat moderately, and eat less applied to the images 

of food on the model. Examination of the various food models show that Spain (eat 

daily, no serves specified), Greece (3-4 serves weekly), and Latvia (part of meat 

food group which composes 15% of daily energy intake) showed clearly discernible 

mentions of nuts in their pyramid-shaped FBDG. Another food model which might 

be of interest is the Countrywide Integrated Non-communicable Disease 

Intervention programme (CINDI) food pyramid, which was developed by the World 

Health Organisation Europe. The pyramid uses a wordless, traffic light colour 

scheme to denote recommended intake amount. Nuts were place in the orange 

section of eat moderately. In the United Kingdom, the Eatwell Plate food model 

includes nuts as part of the meat, fish, eggs, and beans food group, which takes up 

about 1/9 the space on the circular food model (92).  

2.7.3 Mediterranean Diet 

When it comes to dietary recommendations on nut consumption, there is 

perhaps no food model more well-known than the Mediterranean food pyramid (93). 

The concept of the Mediterranean diet originated from the Seven Countries Study 

conducted by Ancel Keys in the 1950’s. The study showed that, even with a high 

fat intake, the population of the Greek island of Crete had a very low prevalence 

of cardiovascular disease and certain types of cancer, and had a long life 

expectancy. The traditional dietary patterns typical of Crete later became what is 

now known as the Mediterranean diet. This diet is typically characterised by an 

abundance of plant food (fruits, vegetables, whole-grain cereals, nuts, and 

legumes); olive oil as the principal source of fat; fish and poultry consumed in low-

to-moderate amounts; relatively low consumption of red meat; and moderate 

consumption of wine during meals.  

In the year 2010, the Fundación Dieta Mediterránea (Mediterranean Diet 

Foundation) unveiled the new Mediterranean food pyramid which features eight 
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levels (94). From the base, the pyramid provides recommendations on 1) physical 

activity, rest and social interactions; 2) hydration; 3) food groups and number of 

servings for every meal; 4) & 5) food groups and number of servings for every day; 

6), 7) & 8) food groups and number of servings per week. There is also an additional 

guideline about drinking wine in moderation and respecting social beliefs. In this 

new pyramid, nuts are placed along with olives and seeds on the 4th level, with a 

recommendation to eat 1-2 servings per day (94). Compared to the old 

Mediterranean pyramid (79), nuts remained a recommended daily food item, but 

it was moved into a different food group and more details on beneficial activities, 

other food items, and recommended number of servings were added to the overall 

pyramid.  

2.7.4 United States of America  

The United States Department of Agriculture (USDA) has provided the 

American nation with food guides since the year 1916, in the continuous effort to 

help the public make healthy food choices (95). An example of one of their most 

well-recognised guides is the Food Guide Pyramid, which was introduced in 1992. 

Since its conception, it has been used extensively to help consumers make healthy 

diet choices not just in America, but as a model food guide to the rest of the world 

as well. When the 2005 Dietary Guidelines for Americans (DGA) were released, 

the USDA updated the Food Guide Pyramid into the new MyPyramid, which 

introduced physical activity and the oils food group into the model. When the 2010 

Dietary Guidelines for Americans were released (96), the USDA once again 

reinvented their visual food guide to the MyPlate, which was designed to be 

inherently different and simpler than the previous two guides. The MyPlate shifted 

the focus from providing education on the entirety of the 2010 DGA, to highlighting 

the key messages from the guidelines (95). Losing the pyramid shape for a simple 

plate, it was designed for maximum visibility as ‘‘a simple, yet powerful, visual cue 

to prompt consumers to think about their food choices across food groups and to 

build a healthy plate at meal times.’’ (97) The MyPlate retains little of its 

predecessors’ complexity, but instead only displays the five food groups of fruits, 

vegetables, grains, protein, and dairy in a plate meal image.  
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The purpose of food based dietary guidelines is to summarize the knowledge 

about individual nutrients and food components into an easily understood set of 

recommendations for healthy eating that can be adopted by the public (96). The 

2010 DGA recommendations encompass two over-arching concepts: 1) maintain 

calorie balance over time to achieve and sustain a healthy weight; and 2) focus on 

consuming nutrient-dense foods and beverages. In the second concept, the 

guidelines state that a healthy eating pattern limits the intake of sodium, solid 

fats, added sugars, and refined grains; and emphasizes nutrient-dense foods and 

beverages like vegetables, fruits, whole grains, fat-free or low-fat milk and milk 

products, seafood, lean meats and poultry, eggs, beans and peas, and nuts and 

seeds. One of the key recommendations regarding foods and nutrients to increase, 

advises individuals to choose a variety of protein foods, which include seafood, lean 

meat and poultry, eggs, beans and peas, soy products, and unsalted nuts and seeds. 

The recommendations expanded to include the explanation that moderate evidence 

indicates that eating certain nuts (e.g.: peanuts, walnuts, almonds, and pistachios) 

reduces risk factors for cardiovascular disease when consumed as part of a 

calorically appropriate and nutritionally adequate diet. However, because nuts 

and seeds are calorie-dense, they should be eaten in small quantities and used to 

replace other protein foods, like meat or poultry, rather than being added to the 

diet (96). The 2012 DGA also mentions nuts as an additional source of dietary fibre.  

2.7.5 New Zealand  

In October 2015, the New Zealand Ministry of Health published the ‘Eating 

and Activity Guidelines for New Zealand Adults’ (3). This document was published 

to bring together the latest international evidence on food and nutrition, physical 

activity, and obesity relevant to the health of adult New Zealanders. It provides 

background materials for health education resources for the general public, as well 

as practical population health advice on nutrition and physical activity for health 

professionals in their daily work.  

In the new Eating and Activity Guideline Statements, individuals are advised 

to eat at least two servings of legumes, nuts or seeds a day, with one serving being 

¾ cup of cooked lentils or 30g of nuts/seeds (one small handful). (3). The reasoning 

behind this recommendation came from the latest evidence that “eating patterns 
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that include legumes, nuts, fish and other seafood are linked with a lower risk of 

cardiovascular disease, type 2 diabetes, weight gain and some cancers”’ (3) In the 

statement concerning the different types of fat intake, individuals are advised to 

substitute highly processed high-fat convenience foods like some snack bars and 

crisps, with whole or less processed foods such as vegetables, fruits, and unsalted 

nuts (3).  

Other than the guidelines, the New Zealand National Heart Foundation 

(NHF) has developed a new visual food guide called the Healthy Heart to represent 

a cardioprotective dietary pattern (15). Unlike the NHF’s old food pyramid, the 

Healthy Heart doesn’t show number of servings but is based on the proportional 

volume of food in each food group eaten over a day. There are 6 segments in the 

heart, largest at the top, each giving different cardioprotective advice: 1) eat most 

vegetables and fruits; 2) eat some bread, cereals, grains, starchy vegetables; 3) eat 

some fish, meat, chicken, legumes, eggs; 4) eat some milk, yogurt, cheese; 5) use 

some oils, nuts; 6) cut back on junk foods, takeaways, and foods or drinks high in 

sugar, salt, or saturated & trans fats. The NHF’s Healthy Heart guide advises 

individuals to eat approximately 30g (2 Tbsp) of nuts or nut spread per day, 

preferably those varieties without added salt or sugar (15).  

2.7.6 Conclusion 

While the food based dietary guidelines of different countries do include 

mention of nuts, with the exception of the Mediterranean diet, it is often incidental. 

The European food models typically simply include the image of nuts alongside 

their protein food group without specifying the number of servings or serving size 

(92) (98). The current American and New Zealand dietary guidelines mention the 

nutritional value of nuts but do not specify nuts as a specific food group. Instead, 

nuts are included as a part of the meat and beans food group (76). This makes it 

difficult to increase public awareness of the viability and versatility of nuts as an 

excellent source of energy, cis-unsaturated fats, and a number of vitamins, 

minerals, and bioactive substances. Nonetheless, with the increased positive 

mention of nuts within dietary guidelines, it is encouraging to see that nuts are 

slowly receiving recognition as a cardioprotective food.  
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2.8 Conclusion 

Nuts have existed as part of the human diet since pre-agricultural times. 

Their calorically and nutritionally-dense properties makes them an important 

favourable food item. Additionally, their fatty acid content provides high 

concentrations of cis-unsaturated fatty acids, which have since been established as 

cardioprotective (11, 12). On the whole, there is strong evidence to support the 

notion that regular nut consumption can confer a number of health benefits. 

Numerous studies have shown significant inverse associations between frequent 

nut consumption and all-cause mortality, cardiovascular disease mortality, risk of 

cardiovascular diseases, and risk of metabolic syndrome (8-10). Also, the vast 

majority of the evidence on body weight dispels the belief that nut consumption 

will cause weight gain (67, 99). Despite this, the current literature on the patterns 

of nut consumption indicate that global prevalence of nut intake and the mean 

quantity of nuts consumed in the diet are unsatisfyingly low (76). A strong 

understanding of the population predictors and public perceptions which may 

influence nut consumption is needed to address this situation.  The results of the 

studies by Pawlak et al. (16, 17) indicate that favourable scientific findings 

concerning nuts are not being disseminated successfully to the lay public. However, 

both studies are small, and have not used nationally representative populations. 

Therefore it is important for further studies to identify barriers to, and facilitators 

of regular nut consumption in larger groups, representative of the general 

population. The studies by Pawlak et al. have also indicated that individuals may 

be more willing to consume nuts if advised to do so by their doctor. Thus health 

professionals may be important facilitators of nut consumption. However, Pawlak 

et al. reported that less than a third of respondents said that their doctor advises 

them to eat nuts. Thus, it is important that researchers become better informed of 

the beliefs and working knowledge base of health professionals in regards to nut 

consumption. Moreover, it is also essential that researchers gain more information 

on the type of nut consumption advice given by health professionals, as well as 

their reasons and the motivations behind them. 
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2.9 Questionnaire Development 

A questionnaire remains one of the best ways to collect data from a large pool 

of sources. Questionnaires allow information to be collected in a standardised 

manner from any defined sample population (100). Compared to other methods of 

data collection, questionnaires are economical, relatively easy and fast to complete, 

and straightforward to analyse. The results can then be extrapolated to the 

relevant wider population (100). However, data yield from questionnaires can be 

subject to error and bias from shortcomings in questionnaire methodology, which 

in turn limits the extent to which inferences can be made from the results. To 

minimise such issues, a rigorous process to develop a valid and reliable 

questionnaire must be adopted (100).  

The first step in questionnaire development is to define the questionnaire 

scope (101). This can be done by going back to the research question and objectives. 

Once the focus and scope of the questionnaire has been established, the researcher 

must then decide on the types of information required from the questionnaire (102). 

A clear distinction between the types of information to be requested would lend to 

better organisation when designing the questions and questionnaire layout, and 

also make it easier for participants when filling in the questionnaire. Examples of 

the types of information include behaviour, knowledge, beliefs/perceptions/ 

opinions/attitudes, and attributes (102). 

Depending on the type of information desired, the questionnaire developer 

must then choose the best type of question that would elicit the information in the 

most efficient and accurate manner. To do this, the questions have to use clear and 

simple wording while being specific, without using technical jargon and 

abbreviations which may confuse the participant (102). The two main types of 

questions are open-ended questions, which allow participants to submit their own 

responses, and close-ended questions, which allow participants to choose one or 

multiple answers. Open-ended questions allow participants to express their own 

thoughts and thus increases accuracy, but also increases the participant burden 

and difficulty during analysis (102). On the other hand, close-ended questions rely 

on the developer’s ability to supply an exhaustive list of answer options so as to not 
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unknowingly exclude important responses, but this allows for uniform answers 

and easier analysis (102).  

Following that, a decision on the format of the questionnaire should be made. 

The format is important and encompasses features such as the length, appearance, 

order of questions, and any filter or screening actions (102). Ideally, a 

questionnaire should be formatted so that it is pleasing to the eyes, has good 

question flow, and is easy to complete.  

The validity of a questionnaire is the degree to which the questionnaire 

accurately measures what it was designed to (100, 103). Although often at times 

difficult to determine, any new questionnaire should be empirically tested for its 

validity (104). To do this, there are four main components for assessing validity: 

content, face, criterion, and construct validity. Content validity is the extent to 

which the questionnaire items adequately measures the defined construct or idea, 

and has to do with the relevance of the items to the research objectives (100, 105). 

This involves identification of all aspects of the construct to be measured, 

generation of questions, and basic construction of the questionnaire. Face validity 

concerns whether the questionnaire actually measures what it was designed to, 

and is linked to respondent perceptions (105, 106). This is thus best achieved by 

pre-testing the developing questionnaire among a sub-sample of the target 

population of the study. Criterion validity tests the degree to which the 

questionnaire’s results correlate with an alternative criterion measure, often the 

‘gold standard’ measure of validity of a particular construct (100, 104, 107). For 

example, the researcher would compare the results of the newly developed 

questionnaire against that of an established criterion method designed to measure 

the construct of interest. Construct validity is the highest level of validity and 

involves experimental demonstration that a questionnaire accurately measures 

the construct it was designed to assess (104, 106, 107). This can be done in a variety 

of ways, but the most direct method involves showing that the questionnaire can 

differentiate between two matched groups which are known to differ in the 

construct of interest. Though validation is an important part of questionnaire 

development, it is a lengthy and time consuming process, and researchers should 

take care to allocate sufficient time for it prior to data collection. 
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At the end of the day, a questionnaire should be designed in such a way that 

it addresses the aims of the study, is relevant to the study population, encourages 

interest and cooperation from participants, and is standardised to limit bias (102).  
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2.10 Research Questions 

Considering the compelling evidence of the various health benefits of nuts (11, 

12), the low prevalence of nut consumption among the New Zealand population is 

of concern (14). Any effort to improve population intakes must first work to 

determine the factors which influence nut consumption. The present study will 

build upon the work previously done by Pawlak et al. concerning public perception 

of nuts (16, 17), to determine the barriers to and facilitators of regular nut 

consumption in the general population. The beliefs, attitude, and knowledge of 

health professionals regarding nut consumption are also an important 

consideration.  

 

Research Questions: 

 What are the beliefs and the level of knowledge of nuts or nut 

butters among the general population in New Zealand? 

 What are the barriers to and facilitators of regular nut 

consumption among the general population in New Zealand? 

 How do dietitians, general practitioners, and general practice 

nurses perceive nuts and nut butters, in regards to health? 

 What is the level of knowledge regarding nuts and nut butters 

among the health professionals? 

 What recommendations are currently being given by dietitians, 

general practitioners, and general practice nurses regarding 

nut consumption? 

 

Research Objectives: 

1) To assess the knowledge, beliefs, and perceived benefits and barriers 

regarding intake of nuts among the general adult population and health 

professionals in New Zealand. 

2) To assess current nut consumption recommendations made by New 

Zealand health professionals (dietitians, general practitioners, general practice 

nurses).  
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3 Methodology 

3.1 Study Design 

This study used a cross-sectional, mixed-mode design, using a self-

administered survey involving a web-based and paper-based platform for the 

questionnaires.  

3.1.1 Pre-testing  

Prior to the main study, 43 volunteers were recruited through convenience 

sampling to participate in the pre-testing of the general public questionnaire. This 

included participants from within and outside the local area of Dunedin. The 

sample included participants of New Zealand European, Māori, Asian, and Pacific 

Island ethnicities.  

Twelve health professionals, (6 dietitians; 2 general practitioners; 4 general 

practice nurses) were also recruited through convenience sampling to pre-test the 

health professional questionnaires. This included participants from within the 

local area of Dunedin. The sample included participants from New Zealand 

European, Māori, and Asian ethnicities. Selection and recruitment processes were 

carried out by the thesis candidate. 

(A detailed description of the pre-testing procedure can be found in Chapter 3.12.4.2) 

3.1.2 Main Study 

The survey of 1600 general public participants, randomly selected from the 

New Zealand electoral rolls, was carried out in September and October 2014. The 

study procedure involved up to four mail outs to the participants, and was based 

on Dillman’s Tailored Design Method (108). In short, participants were first sent 

a postal letter inviting them to complete the survey online, followed by a postal 

thank you/reminder postcard 7 days later. This was then followed by sending a 

postal questionnaire with a cover letter and a postage-paid return envelope to all 

non-respondents 16 days after the first invitation to participate. A final postal 

thank-you/reminder postcard was sent to all non-respondents 12 days after the 
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paper questionnaire mail out. The survey was closed 14 days after the final 

postcard was sent. A summary of the procedure is shown in Figure 2. 

The survey involving the 1440 health professionals, who were selected from 

the electoral rolls based on their occupation, was carried out at a later date 

compared to the general public participants. This was due to a two week delay in 

the completion of the pre-testing phase. The study procedure for these participants 

was the same as that which was used with the general public participants. Each 

mail out was spread over 3 days, one for each professional group. A summary of 

the procedure is shown in Figure 3. 

 

3.2 Ethical Approval 

The ethical approval for this study was obtained from the University of Otago 

Human Ethics Committee on the 18th of August 2014. The Human Ethics 

Committee’s reference number for this proposal is D14/288. Approval was also 

received from the Ngāi Tahu Research Consultation Committee, as part of the 

Memorandum of Understanding between Te Rūnanga o Ngāi Tahu and the 

University of Otago. This committee considers the relevance of the study and its 

importance to Māori health.  

(A copy of the ethical approval letters can be found in Appendix A. A copy of the pre-testing 

invitation flyers and pre-testing questions can be found in Appendix B) 

3.3 Participants 

3.3.1 General Public 

Participants were randomly selected from the New Zealand electoral rolls, 

with oversampling of those marked with the Māori descent flag. Eligibility was 

extended to every voter aged 18 to 120 years with a postal address listed within 

New Zealand. The New Zealand electoral rolls contain the names and address 

details of 97% of New Zealand residents who are eligible to vote in elections (109). 

Every participant was given a unique identification number to be used in the 

questionnaire, so as to preserve their anonymity and prevent possible 

identification of specific participants. This also made it possible for participants 

who choose to complete the online questionnaire to change their responses, save 
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their progress, and return to complete the questionnaire at a later time. 

Continuous monitoring by the researcher ensured that only one ‘most complete’ 

entry per participant will be included in the final analysis. A total of 1600 

participants were randomly selected. The selection process was performed by an 

offsite biostatistician.  

3.3.2 Health Professionals 

Participants were selected from the New Zealand electoral rolls, including 

those marked with the Māori descent flag, based on their listed profession. Voters 

who listed their occupation with the following descriptions were recruited: 

‘Dietitian’; ‘Clinical Dietitian’; ‘Clinical Dietician’; Public Health Dietician’; ‘Sports 

Dietician’; ‘Registered Dietitian’; ‘General Practitioner’; ‘GP’; ‘General Practitioner 

Doctor’; ‘Family Doctor’; ‘Medical General Practitioner’; ‘General Medical 

Practitioner’; ‘Family Practitioner’; ‘Family Physician’; ‘Practice Nurse’; ‘Nurse 

Practitioner’; ‘Community Nurse’; ‘Community Nursing’; ‘Community Health 

Nurse’. In general, these professions were grouped under 3 main categories: 

dietitians, general practitioners, and general practice nurses. Eligibility was 

extended to every voter within this target population with a postal address listed 

within New Zealand. Every participant was given a unique identification number 

to be used in the questionnaire, so as to preserve their anonymity and prevent 

possible identification of specific participants. Similar to the general public, 

participants who choose to complete the online questionnaire could change their 

responses, save their progress, and return to complete the questionnaire at a later 

time. Continuous monitoring by the researcher ensured that only one ‘most 

complete’ entry per participant will be included in the final analysis. A total of 

1440 health professionals (578 dietitians; 596 general practitioners; 266 general 

practice nurses) were identified. The selection process was performed by an offsite 

biostatistician. 

(A detailed description of the main study design and sample size calculation can be found in 

Chapter 3.7-3.11 and Chapter 3.13 respectively) 
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3.4 Incentives 

Participants from the general public were informed in the cover letters that 

they were eligible to go into prize draws for grocery vouchers if they completed the 

questionnaire within the specified time frames of the study. In the 1st mail out, all 

participants were informed that should they complete the questionnaire within the 

first 2 weeks of receiving the letter, they will be eligible to win 1 of 5 $100 grocery 

vouchers. In the 2nd mail out 7 days after first contact, a postcard was sent to all 

participants reminding them of this. In the 3rd mail out, a University of Otago pen 

with the name of the research group (The Nut Research Team) was sent out as a 

non-monetary incentive, along with the paper questionnaire, to all non-

respondents of the 1st and 2nd mail out. The cover letter of the 3rd mail out also 

informed participants that they will be eligible to win 1 of 10 $50 grocery vouchers 

should they complete the questionnaire within the first 2 weeks. In the 4th mail 

out 12 days later, a second postcard was sent to all recipients of the 3rd mail out. 

The postcard reminded participants about the prize draw and also extended the 

closing date of the draw by an additional 2 weeks to maximise response rate. 

The grocery voucher prize draw incentives were not offered to the health 

professionals because there was some concern that the intrinsic motivation of 

health professionals to complete the survey may be negatively affected by 

expectations of monetary rewards (110, 111).  

(A copy of the cover letters for the lucky draw winners can be found in Appendix I) 

3.5 Researchers’ Contact Details 

To enable study participants to contact the research team with problems and 

enquiries, a free phone number and email address were set up. Both were included 

in the cover letters and postcards.  
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3.6 Informed Consent 

All participants were informed in the cover letters that their participation 

was entirely voluntary and that should they change their mind about participating, 

they may withdraw at any time without any disadvantage to themselves in any 

way. The cover letter also stated that completion or return of the questionnaire 

will be regarded as providing informed consent to participate in the study.  

(A copy of the information sheets and the consent forms can be found in Appendix C) 
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Figure 2. The modified version of Dillman's Tailored Design Method used in the 

study (general public participants). 

 

 

Figure 3. The modified version of Dillman's Tailored Design Method used in the 

study (health professional participants). Abbreviations: DT-dietitians; GP-

general practitioners; PN-general practice nurses. 
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3.7 First Mail Out 

General public 

The first mail out to all 1600 general public participants through certified 

New Zealand post was carried out on 3 September 2014. The envelope contained a 

cover letter and an information sheet regarding the study. The cover letter invited 

the participants to participate in the study, explained the purpose and importance 

of the study, and contained the weblink to the online questionnaire, participants’ 

individual unique ID numbers, as well as the researchers’ contact details 

(Appendix D). The information sheet supplemented the cover letter in the form of 

some frequently asked questions and answers about the study. Among the issues 

addressed included how participants were chosen, what was asked of them if they 

decided to participate, what their rights were, what reimbursements were being 

offered for their time, and what to do if they did not have access to a computer or 

internet to fill out the online survey. Participants were reassured that their 

involvement was entirely voluntary and that they may withdraw at any time 

without any disadvantage to themselves in any way. As incentive, participants 

were informed that upon their completion of the questionnaire within the first 2 

weeks, they would be eligible to go into a prize draw for 1 of 5 $100 grocery 

vouchers. Response from the participants was monitored through the online survey 

programme, and those who had completed the survey were taken off the mailing 

list based on their unique study ID numbers. This was done so as to separate them 

from the non-respondents, and ensure that only non-respondents received the 2nd 

invitation to participate in the study in the third mail out. The number of 

questionnaires completed was recorded on a day-to-day basis, in order to keep 

track of the response rate.  

Health professionals 

The first mail outs to the 1440 health professional participants were carried 

out on 16 September 2014 (dietitians), 17 September 2014 (general practitioners), 

and 18 September 2014 (general practice nurses). Apart from the prize draw 

incentive, the survey procedure for this sub-sample was identical to that of the 

general public participants.  
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3.8 Second Mail Out 

The second mail out to the general public participants was carried out on 10 

September 2014, 7 days after the first mail out. A thank you and reminder postcard 

was sent to all 1600 participants. The postcard expressed researchers’ appreciation 

to those who have completed the questionnaire, and encouraged non-respondents 

to do so. It also reminded participants regarding the prize draw of $100 grocery 

vouchers. To maximise participant convenience and bolster the response rate, the 

postcard contained all the necessary information required to ensure completion of 

the questionnaire. These included the weblink address to the questionnaire, 

participants’ unique study ID number, and researchers’ contact details (Appendix 

D).  

The second mail outs to the 1440 health professional participants were 

carried out 7 days after the first mail outs, on 23 September 2014 (dietitians), 24 

September 2014 (general practitioners), and 25 September 2014 (general practice 

nurses). Except for the prize draw incentive, the survey procedure for this sub-

sample was identical to that of the general public participants.  

 

3.9 Third Mail Out 

The third mail out to the general public participants was carried out on 19 

September 2014, 9 days after the second mail out, to all non-respondents of the 

first and second mail outs. This mailing package was the largest in the entire 

procedure, consisting of a cover letter, a paper version of the questionnaire, a 

Freepost envelope, and a University of Otago pen with the name of the research 

group on it (Appendix D). This second cover letter reminded participants of 

previous invitations and explained again the purpose and importance of the study. 

It included all the information which was available in the first cover letter to access 

the online questionnaire. Additionally, a paper version of the questionnaire and a 

Freepost envelope were also included for people who had no access to a computer 

or the internet. This mixed-mode design (including both web-based and paper-

based platforms) was used to maximise the response rate by extending the survey 

coverage to people who preferred surface mail questionnaires. Compared to the 

online questionnaire, the paper version used identical wording in the questions, 
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and was designed to be as visually similar as possible. A University of Otago pen 

with the name of the research group was also included as an unconditional non-

monetary incentive. Furthermore, participants were informed that upon their 

completion and return of the questionnaire within the first 2 weeks, they would be 

eligible to go into a prize draw for 1 of 10 $50 grocery vouchers.  

The third mail outs to the health professional participants were carried out 

on 1 October 2014 (dietitians), 2 October 2014 (general practitioners), and 3 

October 2014 (general practice nurses), 8 days after the second mail out, to all non-

respondents of the first and second mail outs. This time difference of 8 days instead 

of 9 days (as with the general public participants) between mail outs was so as to 

avoid splitting the mail outs due to the weekend. Apart from this different time 

gap and the prize draw incentive, the survey procedure for this sub-sample was 

identical to that of the general public participants. 

 

3.10 Fourth Mail Out 

The fourth mail out to the general public participants was carried out on 2 

October 2014, 12 days after the third mail out. A thank you and reminder postcard 

was sent to all the recipients of the third mail out. The postcard was similar to that 

which was sent in the second mail out, with a change in the prize draw incentive 

to $50 grocery vouchers as opposed to $100. The postcard also included a closing 

date for the survey (16 October 2014), which in effect extended the prize draw 

period for an additional 2 weeks (Appendix D).  

The fourth mail outs to the health professional participants were carried out 

on 13 October 2014 (dietitians), 14 October 2014 (general practitioners), and 15 

October 2014 (general practice nurses), 12 days after the third mail outs. Except 

for the prize draw incentive, the survey procedure for this sub-sample was identical 

to that of the general public participants. The closing dates for the surveys were 

27 October 2014 for the dietitians, 28 October 2014 for the general practitioners, 

and 29 October 2014 for the general practice nurses respectively.  
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3.11 Follow-up Question 

Prior to the third mail-out, continuous monitoring of the online questionnaire 

revealed that one particular question (concerning the amount of nuts eaten) in the 

general public survey was consistently left uncompleted. Due to a design limitation 

on the online survey platform, participants were allowed to pass on to the next 

question (refer to Chapter 5.13.2). Respondents who did not answer this question 

were identified from the list of completed questionnaires and then sent a follow-up 

package with a paper version of the question. A cover letter was also included, 

which explained the situation to the participants. A total of 112 follow-up packages 

were mailed out on 10 October 2014. No closing date was stipulated in the cover 

letter for the follow-up question, though participants were reminded that their 

participation would be greatly appreciated and that their response makes them 

eligible for the lucky prize draw. As incentive (as these respondents would not have 

received the third mail out), a University of Otago pen with the name of the 

research group was included as an unconditional non-monetary incentive. A 

Freepost envelope was also included to allow participants to answer the follow-up 

question at no mailing cost to themselves. At the end of the study, 87 of the 112 

follow-up questions were returned.  

(A copy of all the cover letters, postcards, and follow-up question can be found in Appendix D) 

3.12 Questionnaire Development 

This study aimed to assess the knowledge, beliefs and perceived benefits and 

barriers regarding intake of nuts among the general adult population and health 

professionals in New Zealand, and the questions in the questionnaires were 

developed to reflect this. However, abstract knowledge and theoretical ideas are 

indeterminable, and thus concrete quantifiable components needed to be developed 

on which to base questionnaire items (101, 105). This process of item generation 

can be done through a variety of sources, including relevant models or theories, 

literature reviews, target audience needs assessments, existing questionnaires, 

and expert consultation (100, 101, 105, 106).  

As previously described in the literature review, prior to this study, only one 

group of researchers have explored the public’s beliefs and knowledge concerning 
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nuts. The work by Pawlak et al. in USA aimed to establish whether the scientific 

discoveries concerning nuts from the past twenty years were known by the general 

public (16, 17). Along with this, the questionnaire developer and a panel of experts 

(the Nut Research Group) in the Human Nutrition Department at the University 

of Otago conducted a lengthy review to produce templates for the development of 

the questionnaires in this study. The resultant questionnaires were designed to 

contain belief and knowledge questions similar to those in the work by Pawlak et 

al, but also included more information on dietary aspects, and was tailored for a 

New Zealand population. This, along with the process of pre-testing, has since 

modified the questionnaires into a tool uniquely different and suited to the study 

purposes.  

The following sections expound in more detail the contents of the 

questionnaires used in this study. 

(A copy of all the final paper and online questionnaires can be found in Appendix E) 

3.12.1 Types of information 

Both the general public and health professional questionnaires included 

information on behaviour, knowledge, beliefs/perceptions/opinions/attitudes, and 

demographics.  

3.12.1.1 General public 

The general public questionnaire was designed to elicit information on nut 

consumption behaviour, as well as beliefs, perceptions, attitude, and knowledge on 

nuts.   

Behaviour  

In the present study, the behaviour questions included participants’ dietary 

habits and practices (102). Participants were asked about the presence of 

allergies/intolerances and dietary restrictions, and about their nut consumption 

habits. Nut consumers were asked about the frequency and serving sizes with 

which they ate the different types of nuts. To permit flexibility, consumers were 

allowed to choose their own unit of measure from the list provided (grams, 

tablespoons, handfuls, etc.). They were also asked about the forms of nuts eaten, 
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the method with which they ate them, as well as the times of day when they were 

eaten. Additional information about the source of nuts, country of origin, and 

storage practices were also included. There was a separate section on nut butters 

where participants were asked about their nut butter consumption by frequency 

and type of nut butter, and also the times of day when they were eaten. To evaluate 

past behaviour and future inclinations, participants were asked about their 

experiences with health professionals (dietitians, doctors and nurses) in relation 

to advice regarding nut consumption, whether this advice had influenced them in 

any way, as well as if they wanted to change their current intake of nuts.  

Knowledge and beliefs/perceptions/opinions/attitudes 

The main focus of the questionnaire was to gain information on participants’ 

knowledge of nuts and their beliefs/perceptions/attitudes regarding nuts. The 

questions included aspects on overall healthiness; energy, macronutrient, and 

micronutrient content; affordability and availability; satiety and weight gain; and 

effects on health and disease risk. Participants were asked if they agreed or 

disagreed with carefully worded statements on these aspects, or if they had any 

knowledge concerning them. They were also asked if any of these aspects as well 

as health professional recommendations would encourage them to eat nuts. They 

were asked to indicate their answers on a Likert scale of ‘strongly agree’, ‘agree’, 

‘neither agree nor disagree’, ‘disagree’, and ‘strongly disagree’. There were also 

given the option to choose ‘I don’t know’, to differentiate between the lack of strong 

opinion from the lack of knowledge. Additionally, nut and nut butter consumer 

participants were asked about their reasons for consuming nuts, and were 

provided with a list which covered the above aspects mentioned.  

To assess barriers to nut consumption, participants were asked if they agreed 

or disagreed with statements concerning calorie and fat content of nuts, cost and 

availability, weight gain, and storage difficulty. Nut and nut butter non-consumers 

were also asked for the reasons they chose not to consume nuts and/or nut butters. 

The list of reasons provided included aspects such as the overall healthiness; 

calorie, fat, and salt content; health, allergy, weight gain, and dental concerns; 

dislikes; cost and availability; as well as knowledge on inclusion into meals.  

 



54 

 

Demographics 

A section on demographics was added to the questionnaire to collect 

information on the attributes or characteristics of the study participants. 

Participants were asked for their age, sex, ethnic group(s), employment status, 

highest completed level of education, annual household income, household 

configuration, smoking status, as well as height and weight.  

3.12.1.2 Health professionals 

The focus of the health professional questionnaires was to discern the 

knowledge and perception of nuts among health professionals, as well as to collect 

information on the kind of dietary recommendations given regarding nuts and nut 

butters.  

Demographics 

Several attribute questions were asked at the start of the questionnaire. 

These included questions on current practicing status, length of time of practice in 

their field, geographical region of practice, year of birth, sex, and ethnicity.  

Knowledge and beliefs/perceptions/opinions/attitudes 

Similar to the general public questionnaire, this was the core section and 

assessed participants’ knowledge and beliefs/perceptions/attitudes regarding nuts 

by asking questions on overall healthiness; energy, macronutrient, and 

micronutrient content; affordability and availability; satiety and weight gain; and 

effects on health and disease risk. Participants were asked if they agreed or 

disagreed with carefully worded statements on these aspects, or their knowledge 

concerning them. They were asked to indicate their answers on a Likert scale of 

‘strongly agree’, ‘agree’, ‘neither agree nor disagree’, ‘disagree’, and ‘strongly 

disagree’. They were also given the option to choose ‘I don’t know’. Additionally, 

they were asked to rate the healthiness of peanuts compared to tree nuts. To assess 

the rationale behind their dietary recommendations, and depending on their 

answers, participants were asked for the reasons they advised their clients to eat 

more nuts, to eat less nuts, or to not eat nuts at all. Each stream of 

recommendation was provided with a varied list of reasons, which included aspects 

of overall healthiness; energy, macronutrient, and micronutrient content; health, 
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allergy, weight gain, and dental concerns; affordability and availability; 

contraindication with medication; more pressing health concerns; as well as lack 

of expert knowledge on nuts. Where suitable, participants were also asked to report 

the reasons their clients chose not to eat nuts. They were also asked to approximate 

the percentage of clients they perceived to followed their advice on nut intake, and 

the dietitians were asked if they knew what proportion of their clients was already 

consuming nuts as part of their usual diet.  

Behaviour 

This section focused on the type of nut intake recommendations participants 

were providing in their professional practice. Participants were asked if they 

advised their clients to eat more nuts, less nuts, or to not eat nuts at all. Following 

that, they were asked for the percentage of clients to whom this advice was given. 

For those who advised higher consumption of nuts, additional questions were 

asked regarding the type and form of nuts advised, the type of nut butter advised, 

the frequency and amount recommended, and the method of nut storage. Dietitians 

were also asked if they provided clients with recipes on how to incorporate nuts 

into dishes and meals.  

3.12.2 Types of questions 

Both the general public and health professional questionnaires used a 

combination of open and close-ended questions, with a significantly higher 

proportion of close-ended questions. Examples of the open-ended questions include 

questions about participant age, household composition, height, weight, years of 

professional practice, and amount of nuts and nut butters eaten/recommended. 

There was also the customary open-ended final question of additional comments 

from the participants at the end of the questionnaires. The question on 

recommended amount of nuts was also designed to be open-ended.  

There were a number of different types of close-ended questions utilised in 

the questionnaires. There was the simple two-option response questions where one 

of the two is chosen, single best answer questions, multiple choice answer 

questions where typically an ‘Other, please specify’ option was given, and Likert 

rating scales where participants were asked if they agreed, disagreed, or did not 

know about carefully worded statements on the effects and benefits of nuts. The 
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same scales were also used to ascertain their opinions on hypothetical subjectively 

positive and negative situations relating to nut consumption.  

3.12.3 Formatting the questionnaire 

Although two different modes of the questionnaires were used in this study 

(paper & web), every effort was made to make the two modes look as visually 

similar as possible (for the advantages of a dual-mode design, refer to Chapter 

5.12.1). 

All the questionnaires were designed with the University of Otago logo on the 

first page, along with the title of the study and a short explanation of the purpose 

of the study. The general public questionnaire was visibly divided into different 

sections of ‘Dietary Details’, ‘Belief, Attitude, and Perception Details’, and 

‘Demographic Details’ among the 34 questions listed. On the other hand, the health 

professional questionnaires, while not visibly divided, had questions grouped into 

sections on demographics, beliefs, attitudes, and perceptions, and professional 

recommendations. Both the general practitioner and general practice nurse 

questionnaires had 24 questions each, while the dietitian questionnaire had 3 

additional questions on perceived percentage of clients who were already 

consuming nuts, nut storage recommendations, and provision of nut recipes. These 

additional questions for the dietitians were included to reflect their specialised 

training in nutrition, and because their patient consultations are more diet-related 

compared to general practitioners and general practice nurses. Efforts were made 

to minimise the total number of questions as much as possible to reduce 

participant burden.  

When designing the wording for the questions and their respective answers, 

care was taken so that simple, easily understood language was used (112). Other 

simple rules that were employed included consistent terminology, consistent 

ordering and grouping of similar answers, and alphabetical order of items such as 

nuts and nut butters, to increase participant ease of reading. Questions were 

arranged to flow naturally in their subject matter, and an easy to read, non-cursive 

typeface was used. Where appropriate, tables were used to shorten and simplify 

the questions. For example, the questions on nut intake by type, frequency, and 

amount were combined and posed as a table. On paper, alternating colour shading 
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was used to visually separate the rows in the table so as to minimise inputting 

errors. Instructions on how to answer the questions were provided inside 

parentheses immediately after each question. Questions and question numbering 

were designed to be clearly distinguishable from instructions and answers by 

typing them in bold.  

In terms of the order of the questions, the general public questionnaire began 

with asking participants about the presence of nut allergy and dietary restrictions, 

and ended with the section on demographics (113). Conversely the health 

professional questionnaires started with 6 short questions on participants’ 

professional and personal characteristics. Detailed definitions, along with 

appropriate examples, of nuts and nut butters were placed prior to the relevant 

questions. A participant identification number line and the type of questionnaire 

(of the four designed) were also added to the top of the first page for categorical 

and recording purposes. At the end of all the questionnaires, participants were 

thanked for their time and effort, and a note was later added to indicate that this 

study was funded solely by the university.  

Compared to the paper mode, the format of the web version of the respective 

questionnaires was nearly identical. Differences included the presence of pre-filled 

drop-down menus for the questions on amount of nuts and nut butters eaten and 

household composition in the general public questionnaire, and the additional 

comment boxes in the health professional questionnaires. Also, the web version of 

questionnaires had the additional function of controlling the number of answers 

chosen, depending on single or multiple answer conditions of the question, while 

the paper version did not have the same control. Furthermore, the web version 

enabled the convenient automatic skipping of non-applicable questions, whereas 

in the paper mode, participants were expected to do this by themselves, based on 

the screening instructions provided.  

3.12.4 Validation 

As stated in the literature review, there are four main components for 

assessing validity: content, face, criterion, and construct validity (100, 105). In the 

present study, only content and face validity were tested. Likewise, questionnaire 
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reliability, which determines the consistency of the data collected (100), was not 

tested due to time constraints upon the study.  

3.12.4.1 Expert review (content validity) 

As previously mentioned, content validity concerns the extent to which the 

items in a questionnaire sufficiently measures a defined idea or construct (100, 

105). This is always the first step in questionnaire validation, and involves the 

development of a comprehensive questionnaire by the researcher followed by one 

or more reviews by a panel of experts in the relevant fields. Based on nursing 

research, a two-stage process is advocated by many authors: a developmental stage, 

followed by a judgement stage (114-117).  

The first stage is where all the dimensions or aspects of an idea/construct are 

identified through a literature review, and items (questions) are generated to 

measure them in the questionnaire (115). Referencing primarily the works by 

Pawlak et al. (16, 17), an initial form of the questionnaires was developed. 

Additional questions were added to measure some aspects not covered by the 

reference materials. For example, in the general public questionnaire, questions 

on the presence of nut allergies and dietary restrictions, the country of origin of 

nuts, any intended change to nut consumption patterns, previously received advice 

regarding nut intake from health professionals, household configuration, smoking 

status, weight, and height were added. We did not identify any previous 

questionnaire on the perceptions of health professionals regarding nuts. Therefore, 

this questionnaire required a more in-depth design process. While some of the 

content was similar to the general public questionnaire, it also included new and 

unique questions on participants’ professional details, their perception on the 

healthiness of peanuts, type of nut consumption advice given and the proportion of 

clients who receive it, as well as the reasons behind this advice.   

The second stage, the judgement stage, typically involves an objective and 

quantitative assessment of the validity of the generated content (115). A panel of 

experts from the relevant fields review the content and rate on a Likert scale its 

relevance to the study objectives. However, as validation of the questionnaires was 

not the focus of this current study, instead of an objective assessment, multiple 

subjective reviews of the questionnaires were conducted in its place. The panel of 
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experts involved included one dietitian, two nutritional scientists, and one 

biostatistician, all of whom have a history of publications and clinical expertise in 

the content area (114).  Through these multiple reviews, item pool evaluation and 

reduction was conducted by the developer and the expert panel.  

For instance, the questions on the type of nuts eaten, the frequency of 

consumption, and the amount consumed were originally different questions, but 

were later compressed into one table with accompanying instructions on how to 

properly fill it. Questions which required ranking and open-ended answers were 

omitted to decrease response burden. The review team also identified additional 

points to add to the questions and answers, including adding more units to denote 

nut intake amounts, more options for method of nut storage, and more possible 

answers for reasons to eat or not eat nuts. In the demographics section, the 

questions were designed to be as similar as possible to the ones used in the national 

census.  

As for the health professional questionnaires, questions and answers were 

modified to more accurately reflect the recommendations which might realistically 

be given in clinical situations. Though their content was different, the health 

professional questionnaires were designed to be appreciably shorter than the 

general public questionnaire so as to minimise the burden on the busy schedules 

of the health professionals. The review team expertly examined the terminology in 

all the questionnaires and ensured that the language used was consistent and 

uncomplicated. The biostatistician on the panel also advised on how best to 

arrange and code the questionnaire answers so as to simplify future analysis 

actions.  

This two-stage process of item generation and review took approximately 5 

months to complete, before the questionnaires were deemed suitable for the next 

step in validity testing.  

3.12.4.2 Pre-testing (face validity) 

Face validity examines whether the questionnaire was actually measuring 

what it was designed to, and is typically achieved by pre-testing the questionnaire 

in a sub-sample of the intended study population (105, 106). Sometimes called user 
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testing, it ensures that the questionnaire is understood and perceived as intended 

by the developer (102).  

Thus, prior to the main study, the online questionnaires were pre-tested 

among 43 general public volunteers, and 12 health professional volunteers. 

Recruitment was performed through word of mouth, email invitations, and flyer 

advertisement on notice boards and on the University of Otago Human Nutrition 

Department website. The purpose of the pre-testing was to ensure that the 

questionnaires were easily understood, were similarly interpreted across all 

respondents, had relevant answer choices, were user friendly, caused no discomfort 

to respondents, and created positive impressions which in turn would generate 

motivation to complete the questionnaires. This pre-testing phase was important 

to secure any potential increase in survey quality by testing the questionnaire 

before fielding the survey (118).   

Screening of the general public volunteers was conducted to ensure ethnic 

representativeness as according to the latest data from Statistics New Zealand 

(119). Ultimately, 29 New Zealand European, 6 Māori, 5 Asian, and 2 Pacific 

Islander volunteers aged between 19 to 75 years were interviewed (it should be 

noted that the final number of 43 people was due to some overlapping in ethnicity). 

As for the health professionals, 6 dietitians, 2 general practitioners, and 4 general 

practice nurses were interviewed. The majority of the pre-testing interviews were 

conducted in person at a private office at the University of Otago Human Nutrition 

Clinic, while a handful were conducted over the phone with volunteers from other 

cities and those with busy schedules.  

During all the pre-testing interviews, retrospective cognitive interviewing 

was utilised, along with carefully selected verbal probes to help volunteers focus 

on relevant issues (120). Each in-person pre-testing session began with the 

interviewer thanking the pre-tester for volunteering, and establishing rapport by 

introducing the study and explaining the purpose of the pre-testing. The 

interviewer would then leave the room to allow the pre-tester to complete the 

appropriate online questionnaire. Once the pre-tester has indicated completion, 

the interviewer would then start the retrospective interview with a list of 

predetermined questions regarding the volunteer’s experience. The questions and 
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probes were designed to gain information on the respondent’s impressions, 

comprehension, likes and dislikes, as well as ease of answering the questionnaire. 

At the end of the sessions, the interviewer had a brief discussion with the pre-

testers on whether they had any other comments or suggestions regarding the 

questionnaires. The phone interviews differed only slightly from the in-person 

interviews: an appointment was made with the volunteer to set a time to undergo 

the interview by phone, and the volunteer would put aside enough time to complete 

the survey immediately prior to the interview. The interviewer then called the pre-

tester to conduct the interview using the same questions and techniques as an in-

person interview. The pre-testing sessions lasted between 15 to 30 minutes for the 

general public pre-testers, and 5 to 20 minutes for the health professional pre-

testers. 

 (A copy of the pre-testing invitation flyers and pre-testing questions can be found in Appendix B) 

3.12.4.3 Amendments to the Questionnaires 

After the pre-testing phase, several minor amendments were made to the 

questionnaires to increase comprehension and ease of answering. The following 

are a few examples of these changes: 

Nut & nut butter definition: this definition was modified to be provided prior 

to the relevant questions and was revised to allow easier comprehension. Examples 

were given for the basic raw form of nuts, and also for that which is added into 

food. Coconut and seeds were specifically excluded from the definition of nuts, as 

well as Nutella from the definition of nut butters.  

Allergy & intolerance: separate examples were given for the questions on nut 

allergy and intolerance, to highlight the difference between the two physiological 

reactions (allergy – hives, anaphylactic shock; intolerance – upset stomach, 

diarrhoea). 

Additional answers: some additional answer options were added to several 

questions when they were discovered to be frequent answers from respondents, but 

were not yet available in the multiple choice questions. For example, a ‘in the 

freezer’ option was added to the nut storage question; an ‘I don’t know’ option was 

added to the Likert scale for the belief, attitude, and perception question; and 
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dental issues were added to the list of reasons nuts were not eaten / reasons health 

professionals advised less/no consumption of nuts.  

Income: this question was revised to more accurately reflect available income. 

The term ‘income’ was rephrased as ‘total annual household income’ for families. 

For people who were flatting without shared income, the distinction that they 

should only provide their personal income was added.  

Drop-down menus: new drop-down menus were created for several questions. 

The amount of nuts / nut butters eaten was given several different measuring units 

(number of whole nuts, handfuls, cups, tablespoon, teaspoon, grams); household 

composition was separated into different age brackets, and given choices of 1 to 30 

individuals, plus the options of living in a nursing home or residential college; and 

height and weight were given the common measuring units (feet & inches and 

centimetres for height; stones, kilograms, and pounds for weight).  

Appropriate logic: appropriate logic functions were designed and added to the 

health professionals’ questionnaires so that only relevant questions would appear 

following different choices within the questionnaires. For example, questions on 

why they would advise their clients to eat more nuts would only appear if they did 

in fact previously choose the option that they advise their clients to eat more nuts, 

and vice-versa.   

Reassurance: an additional note was added to the end of the questionnaires, 

that the study was funded solely by the University of Otago, to allay concerns that 

the findings of the study could be influenced by the priorities of the nut industry. 

(A copy of all the final paper and online questionnaires can be found in Appendix E) 
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3.12.5 Conclusion 

Questionnaires should be developed with the aim of decreasing non-response, 

non-sampling errors, and the need for data repair (112). Throughout the entire 

process of designing the questionnaires used in this study, the following 

considerations were constantly revisited, before the final versions of the 

questionnaires were approved: 

 Does the questionnaire fulfil the research aim and objectives? 

 Will the participants be willing, and able, to answer the questions as 

they are presented? 

 Are there any other modifications which can be made to increase the 

ease with which the participants may answer the questions accurately? 

Though the initial material was referenced from previous works, the final 

design of the questionnaires used in this study have since been modified to be 

uniquely suited to the study’s purposes. Due to time, budget, and labour 

constraints in the current study, the validation processes prior to the study phase 

were not as comprehensive as desired. Should further studies of a similar nature 

be undertaken, a more comprehensive examination of the questionnaires’ validity 

should be performed.   

 

3.13 Sample Size Calculation 

As there was no previous sampling frame of reference for a study of this 

design, the calculation approach was based on expected response rate and 

allowance for unusable or missing data.  

3.13.1 General Public 

The sample consisted of individuals randomly selected from the New Zealand 

electoral rolls (109), including oversampling of those marked with the Māori 

descent flag. Eligibility was extended to every voter aged 18 to 120 years with a 

postal address listed within New Zealand.  

For 95% confidence intervals around proportions with a half-width of 0.05 

and assuming a worst case proportion of 0.5, 404 responses would be required 
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using asymptotic estimates with continuity correction. Assuming a response rate 

of 50% and allowing for 2.5% unusable data for any given question, 829 (rounded 

to 850) potential respondents would have to be approached.  For subgroups, which 

may be as small as a third of the sample, such as BMI (normal weight, overweight, 

or obese), in order to have confidence interval half-widths of 0.075, 184 usable 

responses would be required, equivalent to 378 (rounded to 400) potential 

respondents in each subgroup. In order to achieve both goals, 1200 people would 

need to be selected from the electoral roll.  Furthermore, in order to also provide 

confidence interval half-widths of 0.075 for estimates specific to Maori respondents, 

an additional sample of 400 from those indicating Maori descent would also need 

to be drawn from the rolls.  Thus, the total number of participants approached was 

calculated to be 1600. 

3.13.2 Health Professionals 

The sample was selected from the New Zealand electoral rolls, including the 

Māori rolls, based on their listed profession. Eligibility was extended to every voter 

on the list of selected professions (refer Chapter 3.1.2 – Participants: Health 

Professionals) with a postal address listed within New Zealand. These professions 

were grouped under 3 main categories: dietitians, general practitioners, and 

general practice nurses. In order to have confidence interval half-widths of 0.075, 

184 usable responses would be required, equivalent to 378 (rounded to 400) 

potential respondents in each category. Thus, the total number of participants who 

would need to be approached was calculated to be approximately 1200 (3 X 400). 

After screening potential participants based on their listed profession, a total of 

1440 health professionals (578 dietitians; 596 general practitioners; 266 general 

practice nurses) were selected.  
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3.14 Statistical Analysis 

As the study questionnaires consisted of single selection multiple choice 

questions, multiple selection multiple choice questions, as well as written text 

answer questions, distributions of responses were examined before analysis began, 

to create predictor categories which had meaningful numbers of responses for 

analysis. The number of categories per predictor was determined in such a way 

that no category had fewer than 10 responses.  

These aforementioned predictors were identified a priori after reviewing the 

literature. These variables included sex, ethnicity, age, body mass index (BMI), 

smoking status, education level, employment status, and income. Ethnicity was 

divided into 5 categories, with the coding priority order of Māori, Pacific, Asian, 

Other, and New Zealand European, based on a priority classification system using 

Level 2 Prioritisation as described in the ethnicity data protocols published by 

Statistics New Zealand (121). Responses of ‘New Zealander’, ‘Kiwi’ and similar 

responses were classified as New Zealand European, and responses of ‘European’ 

and those of Middle Eastern / Latin American / African (MELAA) categories were 

classified as Other. Age was divided into 6 categories: 18-35, 36-45, 46-55, 56-65, 

66-75, and 76-95 years of age. Participants were categorised as normal weight, 

overweight, and obese, based on the World Health Organisation BMI cut-offs (122). 

Smoking status was divided into 3 categories: never, current, and former smokers. 

Education level was divided into 4 categories: non-secondary, secondary, tertiary 

non-degree, and tertiary degree or higher. Employment status was divided into 4 

categories: working, not-working, retired, and other. Lastly, income (total annual 

household for families; personal for flatting individuals) was divided into 6 

categories: less than $10 000, $10 000 to $30 000, $30 000 to $50 000, $50 000 to 

$70 000, $70 000 to $100 000, and more than $100 000.  

The Kruskall-Wallis test was used to check for statistically significant overall 

difference in continuous outcomes. Where there was evidence of overall differences, 

multiple pairwise comparisons were made using Mann-Whitney U-tests. Chi-

squared tests, and where appropriate, Fisher’s Exact tests, were used for binary 

outcomes. As non-parametric analyses were used in this study, no weighting was 

incorporated into the analyses to reflect the study design.  
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Data on nut consumption frequency was computed to reflect the number of 

serves eaten per month, using the mid or extreme points of reported frequency, 

where appropriate. Nut consumption frequency when reported as daily was 

converted to 30 serves per month; 5 times a week as 21.4 serves per month; 2 to 4 

times a week as 12.9 serves per month; once a week as 4.3 serves per month; 2 to 

3 times a month as 2.5 serves per month; and once a month or less as 1 serve per 

month. Respondents who reported not eating a particular nut were given the value 

of 0.  

Double data entry was performed on a subset of all returned paper 

questionnaires. A total of 20% of all paper questionnaires (general public, 

dietitians, general practitioners, and general practice nurses) were entered 

separately by 2 different individuals, and later compared to minimise data input 

errors. All statistical analyses were performed using Stata Intercooled version 13.1 

(StataCorp, College Station, Texas, USA). All tests were two-sided, with the level 

of statistical significance set at 5%.  
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4  Results 

4.1 General Public 

Of the 1600 questionnaires initially sent out at the start of the study, 796 

were returned. Of these, 36 questionnaires were returned due to wrong addresses, 

47 participants chose to opt-out, 3 responses were dropped due to ineligibility or 

missing data, and consequently 710 responses were included in the final analysis. 

This translates to 44.4% analysable data. Among the reasons provided for opting-

out of the study included lack of interest or time, overseas travel, and physical or 

intellectual disabilities.  

4.1.1 Characteristics of the study population 

The characteristics of this study population are shown in Table 5. Among the 

population, 56.5% were women, and the average age (standard deviation) was 52.9 

(16.8) years. The oldest participant was 93 years old. More than three quarters of 

the men (76.8%) were New Zealand European, compared to 67.2% for the women. 

Correspondingly, there was a higher percentage of Māori and Asian female 

respondents at 15.4% and 10.9% respectively. The mean body mass index (BMI) 

for both sexes was in the overweight category, at 28.3kg/m2 for men and 26.7kg/m2 

for women. Just less than half of the male respondents were never smokers (48.3%), 

compared to 59.3% for the women. However, there was a higher percentage of male 

former smokers compared to the female respondents. For income, except the lowest 

category of ‘less than $10,000’, the percentage of respondents was reasonably 

evenly spread across the categories, with the highest percentage in the income 

group ‘$100 000 or more’.  

4.1.2 Prevalence of nut consumption 

Table 6 illustrates the prevalence of nut consumption by this study population, 

separated by type of nut. Of the 710 respondents, 93.8% reported eating nuts of 

any kind within the last 12 months of the study period. By order of highest to 

lowest prevalence, the 5 most frequently consumed nuts were cashews (79.3%), 

almonds (74.2%), peanuts (73.8%), walnuts (65.8%), and Brazil nuts (49.6%). The 

list is followed by macadamias, pistachios, hazelnuts, pine nuts, and pecans. When 
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comparing the prevalence by sex, more women reported eating almonds, Brazil 

nuts, hazelnuts, pecans, pine nuts, pistachios, and walnuts, compared to men (all 

p≤0.048). As for ethnicity, there was evidence of an overall difference in prevalence 

between ethnicities for almonds (p=0.006) and Brazil nuts (p=0.018). Pairwise 

comparisons show that for almonds, the prevalence among Asians was 

significantly higher than all other groups (all p≤0.002). In contrast, significantly 

fewer Pacific Islanders (23.5%, both p≤0.038) reported eating Brazil nuts, 

compared to New Zealand European (53%) and Māori (51.1%) respondents. When 

stratified by age, there was evidence of an overall difference in consumption 

prevalence for all nut types (all p≤0.021), except for walnuts. In general, prevalence 

decreased as age increased. There was evidence of overall differences in prevalence 

by BMI category for almonds (p=0.026), Brazil nuts (p=0.037), and hazelnuts 

(p=0.009). Pairwise comparisons indicate that significantly fewer obese 

respondents ate almonds compared to normal weight respondents (p=0.007), 

significantly fewer obese respondents ate Brazil nuts compared to overweight 

respondents (p<0.012), and significantly fewer obese respondents ate hazelnuts 

compared to normal and overweight respondents (all p<0.007). As for smoking, 

significantly more never and former smokers reported eating Brazil nuts, pine nuts, 

and walnuts, compared to current smokers (all p≤0.022). In general, the prevalence 

of nut consumption was higher when the education level and income were higher.  

4.1.3 Number of nut serves eaten per month 

Tables 7 and 8 show the number of nut serves eaten per month for all 

respondents, and among nut consumers, respectively. Analysis was limited to only 

the 5 most commonly eaten nuts reported by participants. In table 7, by serve, 

almonds were the nuts most frequently eaten, followed by cashews, peanuts, 

walnuts, and Brazil nuts. In general, women reported eating more servings of nuts 

compared to the male respondents, with significantly more serves of almonds, 

Brazil nuts, and walnuts (all p≤0.004). Asian respondents reportedly ate 

significantly more almonds per month compared to New Zealand European and 

Māori respondents (both p<0.008), while Pacific Islanders ate significantly fewer 

Brazil nuts when compared to the same two ethnicities (both p<0.022). When 

comparing by age, the number of almond and cashew servings consumed decreased 

significantly above age 75 years. This change occurred after age 55 years for 
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peanuts, though it was not seen in the 66-75 years age group. Obese respondents 

reported eating significantly fewer servings of almonds and Brazil nuts, compared 

to normal and overweight respondents (all p≤0.048). Never smokers generally ate 

more serves of nuts compared to former and current smokers, with significantly 

more serves of almonds and cashews (all p≤0.046). Respondents with a higher 

education level also reportedly ate more servings of nuts per month. When the 

same analysis was performed among nut consumers only (table 8), the patterns 

and trends remained similar, but exhibited fewer overall significant differences.  

4.1.4 Prevalence of nut butter consumption 

The prevalence of nut butter consumption by this study population is shown 

in Table 9. A total of 69.4% of all respondents reported eating any nut butters at 

all in the last 12 months prior to the study. Of the five nut butters surveyed, more 

than half of the respondents (68.2%) reported eating peanut butter, while less than 

10% ate each of the remaining butters. There was no difference in prevalence of 

nut butter consumption by sex. However, significantly more Māori respondents 

(84.1%) ate peanut butter compared to New Zealand Europeans (67.6%) and 

Asians (56.9%) (both p<0.002). Similar to nut consumption, the number of 

respondents who reported consuming nut butter decreased as age increased. As for 

body mass index, significantly fewer respondents within the normal weight 

category (62.2%) reported eating peanut butter, compared to the number of 

overweight (74.9%) and obese respondents (72%) (both p≤0.043). Although the 

prevalence of nut butter consumption increased with level of education, this was 

not significant (p=0.746). When looking at employment status, retired people had 

a significantly lower prevalence of nut butter consumption compared to working 

and not-working respondents (all p<0.007). There was evidence of an overall 

difference when assessed by income. There was a significantly lower percentage of 

nut butter consumers in the $10k-30k category compared to all other higher 

income categories (all p≤0.028).  

4.1.5 Number of nut butter serves eaten per month 

When comparing the number of peanut butter serves eaten per month among 

all study respondents, only ethnicity, smoking status, and employment status 

showed any significant overall difference between categories (Table 10). Māori 
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respondents reported eating significantly more serves compared to New Zealand 

European, Asian, and Other ethnicities (all p<0.030). Current smokers also 

reported eating more peanut butter serves compared to never smokers (p<0.010), 

while retired respondents reported eating significantly fewer serves compared to 

working and not-working respondents (both p<0.022). When analysis was limited 

to only nut butter consumers (Table 11), only sex and BMI showed any overall 

significant difference. Males consumed significantly more peanut butter serves 

than female (p=0.017), and obese respondents ate fewer serves compared to normal 

and overweight respondents (all p<0.036). Comparing the number of tree nut 

butter serves eaten by all respondents and only nut butter consumers yields a 

similar pattern of overall significant differences in the predictors age, education 

level, and employment status.  

4.1.6 Type of nut forms consumed and method of consumption 

Nuts were reportedly most frequently consumed raw (74.5%) or roasted & 

salted (60.5%) (Table 12). The majority of the respondents (91.5%) reported eating 

nuts by themselves as a snack, and more than half reported eating nuts in some 

form of food bar or confectionary (56.1%) (Table 13). Approximately a third of the 

respondents (32.8%) reported eating nuts as part of a dish in a main meal.  

4.1.7 Reasons for consuming nuts  

Table 14 shows the percentage of nut consumers who selected particular 

reasons for consuming nuts. The top five reasons include because respondents like 

the taste (84.9%), because nuts are nutritious and/or good for health (66.8%), 

because nuts are a good source of protein (43.3%), because nuts are convenient and 

portable (41.5%), and because nuts are a good source of energy/calories (37.4%). In 

contrast, only a very small proportion of respondents said that their decision to eat 

nuts was due to recommendations from a dietitian (3.6%) or doctor (2.1%). When 

stratified by sex, more women ate nuts because they are nutritious and/or good for 

health (p=0.004), a good source of selenium (p=0.029), can help promote satiety 

(p<0.001), and are convenient and portable (p=0.021). There were no overall 

significant differences found when respondent reasons were compared by ethnicity. 

As for BMI, significantly more normal weight respondents said that they ate nuts 

because nuts are a good source of calories (all p≤0.02), protein (all p≤0.023), and 
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unsaturated fat (all p<0.008), compared to overweight and obese respondents. 

When compared by education level, significantly more respondents with a tertiary 

or higher degree reported eating nuts because they are a good source of protein 

(both p≤0.023) and can help promote satiety (both p≤0.042), compared to 

respondents with non-secondary and secondary level education.  

4.1.8 Reasons for not consuming nuts and/or nut butters 

In contrast, Table 15 shows the percentage of nuts/nut butters non-consumers 

with their selected reasons for not consuming nuts/nut butters. The reason most 

frequently selected was the dislike of the taste and/or smell of nuts (31.7%), 

followed by the dislike of the texture of nuts (18.7%), the high percentage of fat in 

nuts (13.5%), and dental issues, which make eating nuts inconvenient or 

uncomfortable (10.4%).  

4.1.9 Beliefs, attitudes, and perceptions of nuts and nut butters 

Table 16 illustrates respondents’ beliefs, attitudes, and perceptions of nuts 

and nut butters on a Likert scale. More than half of the respondents ‘Strongly agree’ 

or ‘Agree’ that nuts are healthy (70.3%), high in protein (63.1%), and are filling 

(62.8%). About a third of all respondents also agreed that nuts are high in 

antioxidants (30.6%), and some nuts are high in selenium (33.8%) and iron (33.2%). 

For a number of questions, the majority of participants chose the option ‘I don’t 

know’. For example, over 40% of the respondents chose the option ‘I don’t know’ 

when asked of their opinion on whether nuts were high in antioxidants, selenium, 

and iron, and if eating nuts would increase people’s total blood cholesterol, risk of 

cardiovascular disease, or lower people’s risk of diabetes.  

Respondents’ intention for future intake of nuts and nut butters is shown in 

Table 17. Seventy-three percent of respondents had no intention to change the 

amount they were consuming at the time of the questionnaire, 22.4% would like to 

increase their intake, and 3.4% would like to decrease their intake of nuts and/or 

nut butters. Table 18 shows the percentage of respondents who have previously 

received dietary advice concerning nut consumption from health professionals. 

Less than 13% of all 710 respondents have received any sort of advice from a 

dietitian, a GP, or a general practice nurse concerning their nut consumption. 

Around 84% of respondents reported not discussing nut consumption with the 
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aforementioned health professionals, while 6.6% said they have not seen a 

dietitian, a GP, or a general practice nurse in the last 5 years.  

Table 19 shows respondents’ opinions on a Likert scale on whether 

participants might be motivated to eat more nuts or nut butters based on 

hypothetical situations. More than half of all respondents ‘Strongly agree’ or ‘Agree’ 

that they would eat more nuts if eating nuts would help them feel healthier (62.7%), 

get more nutrients (55.1%), give them the right balance of good fats (54.4%), and if 

nuts were more affordable (56.3%). Just slightly less than half of all respondents 

agreed that they would eat more nuts if eating nuts would help them feel better 

(47%), help them get the calories (45.2%) and fibre (49.4%) they need, and if a 

doctor (48.5%) or dietitian (49.3%) advised them to.  

Conversely, Table 20 shows respondents’ opinions on a Likert scale on 

whether they might be deterred from eating nuts or nut butters based on 

hypothetical situations. More than half of all respondents ‘Strongly agree’ or ‘Agree’ 

that they would not eat nuts if eating nuts would cause them to spend too much 

money (62.4%), to gain weight (61.6%), to eat too much fat (58.2%) or too many 

calories (54.5%), and if nuts were not easily available where they go shopping 

(50.7%). Approximately a third of all respondents agreed that forgetting to eat nuts 

even when they have them (35.2%) and difficulty in storing them (32.1%) would 

prevent them from eating nuts.  

(Additional results on the time of nut and nut butter consumption, place of acquisition, country of 

origin, nut storage method, and duration of nut storage can be found in Appendix F) 
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Table 5. Demographic characteristics of the study population (general public) 

(n=710) * # 

Characteristic 
Male 

(n=309) 

Female 

(n=401) 

Age 

Mean – year 

18-25 – % (n) 

26-35 – % (n) 

36-45 – % (n) 

46-55 – % (n) 

56-65 – % (n) 

66-75 – % (n) 

76-85 – % (n) 

86-95 – % (n) 

Ethnicity – % (n) 

New Zealand European 

Māori 

Asian 

Pacific 

Other 

Body Mass Index  

Mean – kg/m2 

Underweight – % (n) 

Normal – % (n) 

Overweight – % (n) 

Obese – % (n) 

Smoking status – % (n) 

Never 

Current 

Former 

Education level – % (n) 

None 

Primary 

Secondary 

Tertiary non-degree 

Tertiary degree 

Higher degree 

Employment status – % (n) 

Not working 

Working 

Retired 

Other 

Income $ – % (n) 

Less than $10k 

$10k-30k 

$30k-50k 

$50-70k 

$70k-100k 

$100k or more 

Unspecified 

 

53.2 ± 17.2 

7.7 (23) 

11.8 (35) 

12.8 (38) 

18.9 (56) 

21.9 (65) 

20.2 (60) 

4.7 (14) 

2.0 (6) 

 

76.8 (228) 

9.1 (27) 

5.1 (15) 

3.7 (11) 

5.4 (16) 

 

28.3 ± 11.6 

0.7 (2) 

29.0 (85) 

47.1 (138) 

23.2 (68) 

 

48.3 (144) 

12.4 (37) 

39.3 (117) 

 

0.7 (2) 

1.7 (5) 

36.2 (108) 

38.9 (116) 

15.1 (45) 

7.4 (22) 

 

8.4 (25) 

67.6 (202) 

22.7 (68) 

1.3 (4) 

 

2.9 (9) 

15.9 (49) 

13.3 (41) 

17.2 (53) 

12.6 (39) 

20.1 (62) 

18.1 (56) 

 

52.7 ± 16.5 

4.3 (17) 

13.5 (53) 

16.5 (65) 

22.4 (88) 

20.4 (80) 

13.7 (54) 

7.4 (29) 

1.8 (7) 

 

67.2 (266) 

15.4 (61) 

10.9 (43) 

1.5 (6) 

5.1 (20) 

 

26.7 ± 8.0 

1.6 (6) 

47.8 (177) 

28.4 (105) 

22.2 (82) 

 

59.3 (233) 

8.4 (33) 

32.3 (127) 

 

1.3 (5) 

0.8 (3) 

36.9 (144) 

31.0 (121) 

24.9 (97) 

5.1 (20) 

 

12.4 (49) 

59.3 (235) 

23.2 (92) 

5.1 (20) 

 

4.0 (16) 

15.5 (62) 

14.5 (58) 

12.2 (49) 

14.5 (58) 

17.5 (70) 

22.0 (88) 

* Some figures may not total to 710 participants, due to missing data. 
# Values are mean ± standard deviation. 
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Table 6. Prevalence of nut consumption by nut type (n=710) (%(n)) * # 

Nut Total 
Sex Ethnicity 

Male Female p-value NZE Māori Asian Pacific Other p-value 

Almond 74.2 (527) 62.8 (194) 83.0 (333) <0.001 73.1 (361) a 75.0 (66) a 94.8 (55) b 64.7 (11) a 69.4 (25) a 0.006 

Brazil 49.6 (352) 43.7 (135) 54.1 (217) 0.006 53.0 (262) a 51.1 (45) ac 39.7 (23) abc 23.5 (4) b 36.1 (13) bc 0.018 

Cashew 79.3 (563) 78.3 (242) 80.1 (321) 0.572 79.8 (394) 78.4 (69) 86.2 (50) 76.5 (13) 75.0 (27) 0.697 

Hazelnut 43.4 (308) 39.2 (121) 46.6 (187) 0.047 42.9 (212) 40.9 (36) 51.7 (30) 35.3 (6) 50.0 (18) 0.561 

Macadamia 49.3 (350) 46.0 (142) 51.9 (208) 0.118 49.39 (244) 53.4 (47) 48.3 (28) 58.8 (10) 41.7 (15) 0.728 

Peanut 73.8 (524) 75.7 (234) 72.3 (290) 0.306 72.7 (359) 77.3 (68) 82.8 (48) 70.6 (12) 66.7 (24) 0.366 

Pecan 29.6 (210) 25.2 (78) 32.9 (132) 0.026 29.6 (146) 27.3 (24) 34.5 (20) 23.5 (4) 27.8 (10) 0.871 

Pine nut 42.0 (298) 36.6 (113) 46.1 (185) 0.011 43.1 (213) 36.4 (32) 43.1 (25) 17.7 (3) 50.0 (18) 0.164 

Pistachio 46.5 (330) 41.4 (128) 50.4 (202) 0.018 44.5 (220) 53.4 (47) 54.5 (31) 41.2 (7) 55.6 (20) 0.297 

Walnut 65.8 (467) 58.9 (182) 71.1 (285) <0.001 66.2 (327) 70.5 (62) 67.2 (39) 52.9 (9) 55.6 (20) 0.426 

All nuts 93.8 (666) 91.6 (283) 95.5 (383) 0.032 94.1 (465) 93.2 (82) 98.3 (57) 82.4 (14) 94.4 (34) 0.187 

 

Nut 
Age (years) 

18-35 36-45 46-55 56-65 66-75 76-95 p-value 

Almond 82.0 (105) a 81.6 (84) a 79.2 (114) a 73.8 (107) ab 68.4 (78) bc 53.6 (30) c <0.001 

Brazil 44.5 (57) ac 62.1 (64) b 54.2 (78) ab 49.0 (71) a 50.9 (58) ab 33.9 (19) c 0.013  

Cashew 79.7 (102) ab 87.4 (90) a 86.1 (124) a 80.0 (116) ab 75.4 (86) bc 62.5 (35) c 0.002 

Hazelnut 51.6 (66) ab 60.2 (62) b 43.8 (63) ac 37.9 (55) cd 35.1 (40) cd 26.8 (15) d <0.001  

Macadamia 51.6 (66) ab 61.2 (63) b 54.2 (78) ab 44.8 (65) ac 45.6 (52) ac 33.9 (19) c 0.013 

Peanut 84.4 (108) ab 84.5 (87) b 77.1 (111) abd 69.0 (100) cd 58.8 (67) c 66.1 (37) cd <0.001  

Pecan 30.5 (39) ab 36.9 (38) a 34.0 (49) ab 24.6 (28) ab 12.5 (7) bc 30.0 (6) c 0.021  

Pine nut 43.0 (55) ab 51.5 (53) a 51.4 (74) a 42.1 (61) ab 33.3 (38) bc 19.6 (11) c <0.001  

Pistachio 50.0 (64) ab 62.1 (64) a 53.5 (77) ab 48.3 (70) b 34.2 (39) c 21.4 (12) c <0.001  

Walnut 61.7 (79) 71.8 (74) 68.1 (98) 69.0 (100) 63.2 (72) 58.9 (33) 0.403 

All nuts 95.3 (122) 96.1 (99) 96.5 (139) 91.7 (133) 93.0 (106) 92.9 (52) 0.466 
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Nut 
Body Mass Index (kg/m2) Smoking Status 

Normal Overweight Obese p-value Never Current Former p-value 

Almond 80.4 (217) a 75.3 (183) ab 68.7 (103) b 0.026 79.3 (299) a 64.3 (45) b 70.9 (173) b 0.006 

Brazil 51.9 (140) ab 55.1 (134) a 42.0 (63) b 0.037 54.1 (204) a 32.9 (23) b 48.4 (118) a 0.004 

Cashew 78.15 (211) 82.3 (200) 82.0 (123) 0.434 82.0 (309) a 68.6 (48) b 79.5 (194) ab 0.038 

Hazelnut 46.3 (125) a 47.3 (115) a 32.7 (49) b 0.009 46.7 (176) 34.3 (24) 41.4 (101) 0.111 

Macadamia 52.2 (141) 51.0 (124) 42.0 (63) 0.111 52.3 (197) 40.0 (28) 47.1 (115) 0.123 

Peanut 70.0 (189) 76.5 (186) 77.3 (116) 0.140 76.1 (287) 75.7 (53) 69.3 (169) 0.152 

Pecan 34.4 (93) 28.4 (69) 24.0 (36) 0.067 32.9 (124) 21.4 (15) 26.2 (64) 0.063 

Pine nut 45.9 (124) 43.2 (105) 35.3 (53) 0.106 45.6 (172) a 25.7 (18) b 41.0 (100) a 0.008 

Pistachio 49.3 (133) 49.4 (120) 39.3 (59) 0.098 49.3 (186) 37.1 (26) 45.5 (111) 0.153 

Walnut 66.3 (179) 69.6 (169) 62.00 (93) 0.305 69.2 (261) a 50.0 (35) b 66.0 (161) a 0.008 

All nuts 93.0 (251) 95.5 (232) 95.3 (143) 0.400 96.3 (363) a 85.7 (60) b 93.0 (227) ab 0.002 

 

Nut 

Education Level Employment Status 

Non-

secondary 
Secondary 

Tertiary 

non-

degree 

Tertiary 

degree or 

higher 

p-value Working 
Not 

working 
Retired Other p-value 

Almond 60.0 (9) ab 65.5 (165) a 77.2 (183) b 86.4 (159) c <0.001 79.4 (347) a 75.7 (56) a 61.9 (99) b 70.8 (17) ab <0.001 

Brazil 46.7 (7) ab 40.9 (103) b 52.7 (125) a 59.8 (110) a 0.001 53.7 (235) 48.7 (36) 41.3 (66) 45.8 (11) 0.055 

Cashew 53.3 (8) a 73.0 (184) a 84.4 (200) b 85.9 (158) b <0.001 84.9 (371) a 79.7 (59) ab 67.5 (108) b 70.8 (17) ab <0.001 

Hazelnut 40.0 (6) ab 35.3 (89) a 43.0 (102) a 56.5 (104) b <0.001 46.7 (204) ac 58.11 (43) a 30.0 (48) b 33.3 (8) bc <0.001 

Macadamia 46.7 (7) ab 36.1 (91) b 56.1 (133) a 59.2 (109) a <0.001 52.6 (230) 51.4 (38) 41.3 (66) 45.8 (11) 0.099 

Peanut 66.7 (10) 72.2 (182) 73.4 (174) 78.8 (145) 0.381 78.7 (344) a 78.4 (58) a 58.1 (93) b 75.0 (18) ab <0.001 

Pecan 33.3 (5) ab 22.2 (56) a 30.0 (71) a 39.1 (72) b 0.002 31.4 (137) a 37.8 (28) a 21.3 (34) b 25.0 (6) ab 0.034 

Pine nut 33.3 (5) abcd 30.2 (76) b 42.2 (100) c 59.2 (109) d <0.001 47.8 (209) a 39.2 (29) ab 28.1 (45) b 37.5 (9) ab <0.001 

Pistachio 46.7 (7) ab 32.1 (81) b 52.7 (125) a 60.3 (111) a <0.001 54.0 (236) a 43.2 (32) ab 30.6 (49) b 37.5 (9) ab <0.001 

Walnut 53.3 (8) a 62.3 (157) a 62.9 (149) a 76.6 (141) b 0.005 68.7 (300) 64.9 (48) 60.0 (96) 58.33 (14) 0.205 

All nuts 80.0 (12) a 91.7 (231) ac 96.2 (228) bd 96.2 (177) cd 0.009 96.1 (420) a 91.9 (68) ab 90.0 (144) b 91.7 (22) ab 0.030 
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Nut 
Income ($) 

< 10k 10k – 30k 30k – 50k 50k – 70k 70k – 100k ≥ 100k p-value 

Almond 68 (17) ab 60.4 (67) b 74.8 (74) a 79.4 (81) ac 84.5 (82) ac 86.4 (114) c <0.001 

Brazil 44.0 (11) abc 38.7 (43) a 48.5 (48) ab 61.8 (63) bc 62.9 (61) c 59.1 (78) bc 0.002 

Cashew 72.0 (18) ab 62.2 (69) a 77.8 (77) b 89.2 (91) c 88.7 (86) c 93.9 (124) c <0.001 

Hazelnut 56.0 (14) ac 32.4 (36) b 40.4 (40) ab 48.0 (49) ac 51.6 (50) ac 54.6 (72) c 0.008 

Macadamia 48.0 (12) ab 37.8 (42) b 51.5 (51) a 51.0 (52) ab 60.8 (59) a 56.1 (74) a 0.025 

Peanut 68.0 (17) ab 57.7 (64) b 79.8 (79) ac 85.3 (87) c 75.3 (73) ac 81.8 (108) ac <0.001 

Pecan 28.0 (7) abc 19.8 (22) a 26.3 (26) ac 29.4 (30) ac 44.3 (43) b 37.1 (49) c 0.003 

Pine nut 28.0 (7) ab 27.0 (30) b 38.4 (38) abc 43.1 (44) ac 51.6 (50) cd 62.1 (82) d <0.001 

Pistachio 48.0 (12) abc 32.4 (36) a 39.4 (39) ab 47.1 (48) bc 60.8 (59) c 59.1 (78) c <0.001 

Walnut 72.0 (18) ab 54.1 (60) b 66.7 (66) ab 69.6 (71) a 78.4 (76) a 71.2 (94) a 0.008 

All nuts 92.0 (23) ab 89.2 (99) b 97.0 (96) a 97.1 (99) a 96.9 (94) a 100.0 (132) c 0.001 
* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between levels of each variable, this indicates that 

there was no evidence the percentage of response differed between those levels; where superscript letters differ between levels, these differences were 

statistically significant. 
# Some figures may not total to 100%, due to missing data. 
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Table 7. Nut serves (eating occasions) per month for all respondents (n=710) (mean(SD)) * # 

Nut Total 
Sex Ethnicity 

Male Female p-value NZE Māori Asian Pacific Other p-value 

Almond 6.8 (9.6) 5.1 (8.7) 8.0 (10.1) <0.001 7.0 (9.8) a 5.4 (8.0) a 8.7 (10.7) b 4.6 (8.1) a 7.1 (11.0) ab 0.039 

Brazil 3.1 (7.0) 2.7 (6.7) 3.3 (7.2) 0.004 3.5 (7.4) a 2.4 (5.6) ab 1.9 (5.7) bc 0.2 (0.4) c 2.9 (8.3) bc 0.005 

Cashew 4.5 (7.2) 4.8 (7.6) 4.3 (6.8) 0.594 4.8 (7.4) 3.5 (6.0) 5.3 (7.2) 4.1 (7.8) 3.8 (7.3) 0.239 

Peanut 4.0 (6.8) 4.4 (7.1) 3.7 (6.4) 0.121 3.6 (6.3) 4.3 (6.7) 7.2 (9.5) 3.5 (4.7) 3.5 (6.0) 0.125 

Walnut 3.2 (6.4) 2.6 (6.0) 3.6 (6.6) <0.001 3.2 (6.3) 2.5 (5.1) 4.6 (8.0) 2.8 (5.7) 3.3 (7.7) 0.558 

 

Nut 
Age (years) 

18-35 36-45 46-55 56-65 66-75 76-95 p-value 

Almond 6.8 (9.3) a 7.1 (9.6) a 6.3 (8.7) a 8.0 (10.8) a 6.9 (10.0) a 4.8 (9.0) b 0.010 

Brazil 1.6 (3.9) ac 3.0 (6.2) b 2.6 (5.9) abc 4.1 (8.6) abc 4.7 (9.3) ab 0.8 (2.9) c 0.040 

Cashew 4.1 (6.4) a 5.3 (7.0) a 4.2 (6.5) a 5.0 (8.1) a 4.7 (7.5) a 3.7 (7.6) b 0.017 

Peanut 3.8 (5.2) a 4.7 (6.6) a 4.0 (7.1) ab 3.4 (6.0) b 4.4 (8.3) b 3.3 (6.1) b 0.004 

Walnut 2.1 (3.7) 3.1 (5.7) 2.6 (5.3) 3.8 (7.6) 4.4 (8.2) 3.6 (7.6) 0.434 

 

Nut 
Body Mass Index (kg/m2) Smoking Status 

Normal Overweight Obese p-value Never Current Former p-value 

Almond 7.9 (10.2) a 7.0 (9.8) a 5.1 (8.3) b 0.006 7.9 (10.2) a 3.8 (7.0) b 6.0 (9.2) b <0.001 

Brazil 3.6 (7.7) a 3.5 (7.6) a 2.0 (4.8) b 0.043 3.4 (7.3) a 1.5 (4.8) b 3.1 (7.2) a 0.004 

Cashew 4.5 (7.0) 4.7 (7.1) 4.5 (7.4) 0.942 4.9 (7.2) a 3.4 (6.0) b 4.2 (7.3) b 0.020 

Peanut 3.9 (7.0) 4.2 (6.5) 4.0 (6.6) 0.261 4.3 (7.1) 3.9 (5.7) 3.4 (6.2) 0.121 

Walnut 3.5 (6.7) 3.4 (6.7) 2.6 (5.7) 0.301 3.3 (6.5) a 2.1 (5.0) b 3.4 (6.7) a 0.023 
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Nut 

Education Level Employment Status 

Non-

secondary 
Secondary 

Tertiary 

non-

degree 

Tertiary 

degree or 

higher 

p-value Working 
Not 

working 
Retired Other p-value 

Almond 1.6 (3.3) a 6.2 (9.8) a 6.6 (9.1) b 8.4 (10.2) c <0.001 7.2 (9.7) a 6.2 (9.0) ab 5.8 (9.6) b 8.6 (11.9) ab 0.002 

Brazil 0.9 (1.3) ab 2.6 (6.4) b 3.7 (7.7) a 3.2 (7.2) a 0.008 2.9 (6.5) 2.6 (6.4) 3.8 (8.5) 3.2 (8.3) 0.277 

Cashew 1.7 (3.3) a 4.4 (7.6) a 4.8 (7.0) b 4.8 (7.1) b 0.003 4.9 (7.3) a 4.3 (7.0) a 3.7 (6.8) b 4.8 (8.5) ab 0.004 

Peanut 1.9 (3.3) 3.6 (6.2) 4.0 (6.5) 4.6 (7.6) 0.361 4.0 (6.2) a 4.4 (7.1) a 4.0 (7.9) b 2.5 (3.5) ab 0.003 

Walnut 1.1 (1.3) ab 3.1 (6.7) a 3.0 (6.1) a 3.6 (6.3) b 0.018 3.0 (5.8) 3.0 (6.0) 4.0 (8.1) 2.4 (6.1) 0.800 

 

Nut 
Income ($) 

< 10k 10k – 30k 30k – 50k 50k – 70k 70k – 100k ≥ 100k p-value 

Almond 4.0 (7.5) a 5.4 (8.7) a 6.2 (9.7) a 5.2 (7.5) a 9.5 (11.1) b 8.9 (10.5) b <0.001 

Brazil 1.9 (4.2) ab 2.2 (5.5) b 3.5 (8.0) ab 3.1 (6.4) a 3.5 (7.1) a 3.8 (7.7) a 0.005 

Cashew 5.2 (8.1) abcd 3.9 (7.3) a 3.5 (5.9) ac 5.6 (7.5) bd 3.9 (6.1) bc 5.7 (7.8) d <0.001 

Peanut 4.7 (7.6) ab 3.4 (7.2) b 4.4 (6.6) a 3.7 (5.3) a 4.2 (7.0) a 3.9 (6.5) a 0.006 

Walnut 3.9 (7.5) 2.6 (5.8) 2.6 (5.4) 2.4 (4.5) 4.1 (7.3) 3.9 (7.6) 0.058 
* Overall p-values are Kruskal-Wallis tests with pairwise comparisons made using Mann-Whitney U tests where there was evidence of overall 

differences.  Where superscript letters are shared between levels of each variable, this indicates that there was no evidence that serves differed 

between those levels; where superscript letters differ between levels, these differences were statistically significant. 
# Some figures may not total to 100%, due to missing data. 
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Table 8. Nut serves (eating occasions) per month among nut consumers (n=666) (mean(SD)) * # 

Nut Total 
Sex Ethnicity 

Male Female p-value NZE Māori Asian Pacific Other p-value 

Almond 7.2 (9.8) 5.6 (8.9) 8.4 (10.2) <0.001 7.4 (9.9) 5.8 (8.2) 8.9 (10.7) 5.6 (8.7) 7.5 (11.1) 0.151 

Brazil 3.3 (7.2) 2.9 (6.9) 3.5 (7.3) 0.015 3.7 (7.6) a 2.6 (5.7) ab 1.9 (5.8) bc 0.3 (0.5) c 3.0 (8.5) bc 0.005 

Cashew 4.8 (7.3) 5.2 (7.8) 4.5 (6.9) 0.805 5.1 (7.5) 3.8 (6.1) 5.4 (7.2) 5.0 (8.3) 4.0 (7.4) 0.425 

Peanut 4.3 (6.9) 4.8 (7.3) 3.9 (6.5) 0.016 3.8 (6.4) 4.6 (6.8) 7.3 (9.5) 4.3 (4.8) 3.7 (6.1) 0.124 

Walnut 3.4 (6.5) 2.9 (6.3) 3.8 (6.7) <0.001 3.4 (6.5) 2.7 (5.3) 4.7 (8.1) 3.4 (6.2) 3.5 (7.9) 0.689 

 

Nut 
Age (years) 

18-35 36-45 46-55 56-65 66-75 76-95 p-value 

Almond 7.1 (9.4) a 7.4 (9.7) a 6.5 (8.7) a 8.8 (11.0) a 7.4 (10.2) a 5.1 (9.2) b 0.012 

Brazil 1.6 (4.0) a 3.1 (6.3) b 2.7 (6.0) ab 4.4 (8.9) ab 5.1 (9.5) b 2.8 (6.7) a 0.036 

Cashew 4.3 (6.5) a 5.6 (7.0) a 4.3 (6.5) a 5.5 (8.3) a 5.1 (7.7) a 4.0 (7.8) b 0.025 

Peanut 4.0 (5.3) ac 4.9 (6.6) c 4.2 (7.2) ab 3.7 (6.2) b 4.7 (8.6) b 3.6 (6.3) b 0.013 

Walnut 2.2 (3.8) 3.2 (5.8) 2.7 (5.4) 4.1 (7.8) 4.8 (8.4) 3.9 (7.9) 0.208 

 

Nut 
Body Mass Index (kg/m2) Smoking Status 

Normal Overweight Obese p-value Never Current Former p-value 

Almond 8.5 (10.3) a 7.4 (9.9) a 5.3 (8.5) b <0.001 8.2 (10.3) a 4.4 (7.3) b 6.4 (9.4) b 0.001 

Brazil 3.6 (7.9) a 3.7 (7.8) a 2.1 (4.9) b 0.032 3.5 (7.4) a 1.8 (5.2) b 3.4 (7.4) a 0.025 

Cashew 4.8 (7.2) 4.9 (7.2) 4.7 (7.5) 0.985 5.1 (7.3) 4.0 (6.4) 4.5 (7.5) 0.204 

Peanut 4.2 (7.2) 4.4 (6.6) 4.2 (6.7) 0.449 4.5 (7.2) ab 4.6 (5.9) a 3.7 (6.4) b 0.034 

Walnut 3.7 (6.8) 3.5 (6.9) 2.7 (5.8) 0.172 3.4 (6.6) 2.5 (5.3) 3.6 (6.9) 0.131 
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Nut 

Education Level Employment Status 

Non-

secondary 
Secondary 

Tertiary 

non-

degree 

Tertiary 

degree or 

higher 

p-value Working 
Not 

working 
Retired Other p-value 

Almond 2.0 (3.6) a 6.7 (10.1) ab 6.9 (9.2) b 8.8 (10.3) c <0.001 7.5 (9.7) a 6.7 (9.2) ab 6.5 (10.0) b 9.4 (12.1) ab 0.023 

Brazil 1.1 (1.4) ab 2.9 (6.7) b 3.8 (7.8) a 3.4 (7.3) a 0.039 3.0 (6.6) 2.9 (6.6) 4.3 (8.8) 3.5 (8.7) 0.657 

Cashew 2.2 (3.6) 4.8 (7.8) 5.0 (7.0) 4.9 (7.2) 0.054 5.1 (7.4) a 4.7 (7.2) a 4.1 (7.1) b 5.3 (8.7) ab 0.038 

Peanut 2.4 (3.6) 3.9 (6.3) 4.1 (6.6) 4.8 (7.7) 0.760 4.1 (6.3) a 4.8 (7.3) a 4.4 (8.2) b 2.8 (3.6) ab 0.017 

Walnut 1.3 (1.4) 3.4 (7.0) 3.1 (6.2) 3.8 (6.4) 0.056 3.1 (5.9) 3.3 (6.2) 4.4 (8.4) 2.6 (6.3) 0.919 

 

Nut 
Income ($) 

< 10k 10k – 30k 30k – 50k 50k – 70k 70k – 100k ≥ 100k p-value 

Almond 4.4 (7.7) a 6.0 (9.0) a 6.4 (9.7) a 5.4 (7.6) a 9.8 (11.2) b 8.9 (10.5) b <0.001 

Brazil 2.0 (4.3) ab 2.4 (5.8) b 3.6 (8.1) ab 3.2 (6.5) a 3.6 (7.2) a 3.8 (7.7) a 0.041 

Cashew 5.7 (8.3) abc 4.3 (7.6) bc 3.6 (6.0) cd 5.8 (7.5) a 4.1 (6.1) ad 5.7 (7.8) a <0.001 

Peanut 5.1 (7.8) 3.8 (7.5) 4.5 (6.6) 3.8 (5.3) 4.3 (7.0) 3.9 (6.5) 0.072 

Walnut 4.2 (7.7) 2.9 (6.1) 2.7 (5.4) 2.5 (4.6) 4.2 (7.4) 3.9 (7.6) 0.211 

* Overall p-values are Kruskal-Wallis tests with pairwise comparisons made using Mann-Whitney U tests where there was evidence of overall 

differences.  Where superscript letters are shared between levels of each variable, this indicates that there was no evidence that serves differed 

between those levels; where superscript letters differ between levels, these differences were statistically significant. 
# Some figures may not total to 100%, due to missing data. 
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Table 9. Prevalence of nut butter consumption by nut butter type (n=710) (%(n)) * # 

Nut butter Total 
Sex Ethnicity 

Male Female p-value NZE Māori Asian Pacific Other p-value 

Almond 

butter 
5.5 (39) 4.9 (15) 6.0 (24) 0.512 5.1 (25) 8.0 (7) 6.9 (4) 0 (0) 8.3 (3) 0.578 

Cashew 

butter 
3.2 (23) 2.6 (8) 3.7 (15) 0.391 3.2 (16) 4.6 (4) 3.5 (2) 5.9 (1) 0 (0) 0.735 

Hazelnut 

butter 
5.4 (38) 5.5 (17) 5.2 (21) 0.877 4.9 (24) 4.6 (4) 10.3 (6) 5.9 (1) 8.3 (3) 0.444 

Peanut 

butter 
68.2 (484) 68.6 (212) 67.8 (272) 0.826 67.6 (334) a 84.1 (74) b 56.9 (33) a 76.47 (13) ab 58.33 (21) ab 0.003 

Walnut 

butter 
1.6 (11) 1.3 (4) 1.8 (7) 0.630 1.8 (9) 1.1 (1) 0 (0) 0 (0) 0 (0) 0.703 

All butters 69.4 (493) 69.3 (214) 69.6 (279) 0.927 68.8 (340) a 85.2 (75) b 58.6 (34) a 76.5 (13) ab 61.1 (22) a 0.004 
 

Nut butter 
Age (years) 

18-35 36-45 46-55 56-65 66-75 76-95 p-value 

Almond 

butter 
10.9 (14) a 6.8 (7) ab 5.6 (8) ab 5.5 (8) ab 0.9 (1) c 1.8 (1) bc 0.020 

Cashew 

butter 
5.5 (7) a 5.8 (6) a 4.2 (6) a 2.1 (3) ab 0 (0) b 0 (0) a 0.050 

Hazelnut 

butter 
10.9 (14) a 9.7 (10) ac 4.9 (7) ab 2.1 (3) b 1.8 (2) b 1.8 (1) bc 0.002 

Peanut 

butter 
77.34 (99) a 70.9 (73) ac 73.6 (106) a 67.6 (98) ab 57.0 (65) b 57.1 (32) bc 0.005 

Walnut 

butter 
1.6 (2) 1.9 (2) 1.4 (2) 1.4 (2) 1.8 (2) 0 (0) 0.955 

All butters 78.9 (101) a 73.8 (76) abd 74.3 (107) ab 68.3 (99) bcd 57.9 (66) c 58.9 (33) cd 0.003 
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Nut butter 
Body Mass Index (kg/m2) Smoking Status 

Normal Overweight Obese p-value Never Current Former p-value 

Almond 

butter 
8.2 (22) 4.9 (12) 2.7 (4) 0.055 5.8 (22) 2.9 (2) 5.7 (14) 0.592 

Cashew 

butter 
4.4 (12) 2.1 (5) 4.0 (6) 0.311 3.2 (12) 2.9 (2) 3.7 (9) 0.918 

Hazelnut 

butter 
4.8 (13) 7.4 (18) 4.0 (6) 0.280 5.6 (21) 8.6 (6) 4.1 (10) 0.330 

Peanut 

butter 
62.2 (168) a 74.9 (182) b 72.0 (108) b 0.006 66.1 (249) 78.6 (55) 68.9 (168) 0.115 

Walnut 

butter 
1.9 (5) 2.1 (5) 0.7 (1) 0.548 1.9 (7) 1.4 (1) 1.2 (3) 0.824 

All butters 64.1 (173) a 76.1 (185) b 72.7 (109) ab 0.009 67.6 (255) 78.6 (55) 70.1 (171) 0.185 

 

Nut butter 

Education Level Employment Status 

Non-

secondary 
Secondary 

Tertiary 

non-

degree 

Tertiary 

degree or 

higher 

p-value Working 
Not 

working 
Retired Other p-value 

Almond 

butter 
6.7 (1) ab 2.8 (7) a 3.4 (8) a 12.0 (22) b <0.001 6.0 (26) a 10.8 (8) a 1.9 (3) b 8.3 (2) ab 0.038 

Cashew 

butter 
0 (0) ab 2.8 (7) a 1.3 (3) a 7.1 (13) b 0.008 3.9 (17) 6.8 (5) 0.6 (1) 0 (0) 0.055 

Hazelnut 

butter 
0 (0) 5.2 (13) 4.2 (10) 7.6 (14) 0.348 7.3 (32) a 5.4 (4) ab 1.3 (2) b 0 (0) ab 0.020 

Peanut 

butter 
53.3 (8) 69.4 (175) 67.9 (161) 68.5 (126) 0.633 70.9 (310) a 77.0 (57) a 58.1 (93) b 70.8 (17) ab 0.008 

Walnut 

butter 
0 (0) 2.8 (7) 0.4 (1) 1.6 (3) 0.208 1.4 (6) 2.7 (2) 0.6 (1) 4.2 (1) 0.415 

All butters 60.0 (9) 69.8 (176) 68.4 (162) 71.7 (132) 0.746 72.3 (316) a 77.0 (57) a 58.8 (94) b 79.2 (19) ab 0.004 
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Nut butter 
Income ($) 

< 10k 10k – 30k 30k – 50k 50k – 70k 70k – 100k ≥ 100k p-value 

Almond 

butter 
4.0 (1) 4.5 (5) 4.0 (4) 4.9 (5) 4.1 (4) 10.6 (14) 0.204 

Cashew 

butter 
0 (0) 2.7 (3) 2.0 (2) 2.9 (3) 1.0 (1) 5.3 (7) 0.410 

Hazelnut 

butter 
4.0 (1) 6.3 (7) 6.1 (6) 2.0 (2) 3.1 (3) 7.6 (10) 0.403 

Peanut 

butter 
68.0 (17) ab 57.7 (64) b 73.7 (73) a 77.5 (79) a 75.3 (73) a 68.2 (90) ab 0.024 

Walnut 

butter 
0 (0) 0.9 (1) 1.0 (1) 1.0 (1) 1.0 (1) 1.5 (2) 0.990 

All butters 68.0 (17) ab 58.6 (65) b 73.7 (73) a 77.5 (79) a 76.3 (74) a 72.0 (95) a 0.031 

* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between levels of each variable, this indicates that 

there was no evidence the percentage of response differed between those levels; where superscript letters differ between levels, these differences were 

statistically significant. 
# Some figures may not total to 100%, due to missing data. 
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Table 10. Nut butter serves (eating occasions) per month for all respondents 

(n=710) (mean(SD)) *  

Characteristic Peanut butter 
Tree nut 

butters 

Total 

Sex 

Male 

Female 

p-value 

Ethnicity  

New Zealand European 

Māori 

Asian 

Pacific 

Other 

p-value 

Age 

18-35  

36-45  

46-55  

56-65  

66-75  

76-95   

p-value 

Body Mass Index (kg/m2) 

Normal  

Overweight  

Obese  

p-value 

Smoking status  

Never 

Current 

Former 

p-value 

Education level  

Non-secondary 

Secondary 

Tertiary non-degree 

Tertiary degree or higher 

p-value 

Employment status  

Working 

Not working 

Retired 

Other 

p-value 

Income  

Less than $10k 

$10k-30k 

$30k-50k 

$50-70k 

$70k-100k 

$100k or more 

p-value 

6.1 (8.7) 

 

6.6 (8.8) 

5.7 (8.6) 

0.163 

 

6.0 (8.6) a 

7.6 (8.8) b 

5.9 (10.0) a 

7.8 (9.2) ab 

4.1 (7.5) a 

0.007 

 

7.4 (9.2) 

6.1 (8.5) 

6.1 (8.7) 

5.9 (8.2) 

5.6 (9.0) 

4.9 (8.6) 

0.063 

 

6.2 (8.9) 

7.1 (9.3) 

4.8 (7.0) 

0.056 

 

5.6 (8.4) a 

8.3 (10.2) b 

6.2 (8.7) ab 

0.033 

 

3.8 (8.0) 

5.9 (8.4) 

6.3 (8.9) 

6.0 (8.7) 

0.563 

 

6.2 (8.6) a 

7.5 (9.6) a 

5.3 (8.8) b 

6.2 (7.7) ab 

0.038 

 

6.2 (9.8) 

6.3 (9.7) 

6.7 (9.1) 

7.8 (9.7) 

6.9 (8.9) 

5.1 (7.0) 

0.136 

0.6 (3.3) 

 

0.5 (2.8) 

0.7 (3.7) 

0.321 

 

0.6 (3.4) 

0.7 (3.5) 

1.1 (4.1) 

0.4 (1.2) 

0.6 (2.2) 

0.409 

 

1.2 (5.6) a 

0.7 (2.6) a 

0.5 (2.3) b 

0.5 (3.1) b 

0.1 (0.3) b 

0.6 (4.0) b 

<0.001 

 

0.5 (2.1) 

1.0 (5.1) 

0.3 (1.4) 

0.560 

 

0.6 (3.5) 

0.5 (2.6) 

0.6 (3.3) 

0.922 

 

0.1 (0.3) ab 

0.6 (4.2) a 

0.3 (1.7) a 

1.1 (3.8) b 

<0.001 

 

0.7 (3.6) a 

0.6 (2.0) a 

0.3 (2.4) b 

1.3 (6.1) ab 

0.004 

 

0.2 (0.7) 

0.6 (3.2) 

0.6 (3.1) 

0.1 (0.6) 

0.2 (1.4) 

1.0 (3.5) 

0.100 

* Some figures may not total to 710 participants, due to missing data. Where superscript letters are 

shared between levels of a variable, there was no evidence the mean differed between those levels; 

where superscript letters differ between levels, these differences were statistically significant. 
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Table 11. Nut butter serves (eating occasions) per month among consumers (n=493) 

(mean(SD)) *  

Characteristic Peanut butter 
Tree nut 

butters 

Total 

Sex 

Male 

Female 

p-value 

Ethnicity  

New Zealand European 

Māori 

Asian 

Pacific 

Other 

p-value 

Age 

18-35  

36-45  

46-55  

56-65  

66-75  

76-95   

p-value 

Body Mass Index (kg/m2) 

Normal  

Overweight  

Obese  

p-value 

Smoking status  

Never 

Current 

Former 

p-value 

Education level  

Non-secondary 

Secondary 

Tertiary non-degree 

Tertiary degree or higher 

p-value 

Employment status  

Working 

Not working 

Retired 

Other 

p-value 

Income  

Less than $10k 

$10k-30k 

$30k-50k 

$50-70k 

$70k-100k 

$100k or more 

p-value 

8.8 (9.3) 

 

9.6 (9.2) 

8.1 (9.3) 

0.017 

 

8.7 (9.2) 

8.9 (8.9) 

10.1 (11.3) 

10.2 (9.3) 

6.6 (8.8) 

0.533 

 

9.4 (9.4) 

8.3 (9.0) 

8.2 (9.1) 

8.7 (8.7) 

9.6 (10.1) 

8.3 (9.9) 

0.862 

 

9.6 (9.6) a 

9.4 (9.6) a 

6.6 (7.5) b 

0.037 

 

8.3 (9.0) 

10.6 (10.4) 

8.8 (9.2) 

0.214 

 

6.3 (9.7) 

8.4 (8.9) 

9.2 (9.4) 

8.4 (9.2) 

0.382 

 

8.6 (9.0) 

9.7 (9.9) 

9.0 (9.9) 

7.8 (7.8) 

0.731 

 

9.2 (10.8) 

10.7 (10.6) 

9.1 (9.5) 

10.1 (10.0) 

9.1 (9.2) 

7.1 (7.3) 

0.354 

0.9 (4.0) 

 

0.7 (3.3) 

1.0 (4.4) 

0.322 

 

0.8 (4.0) 

0.8 (3.8) 

1.8 (5.2) 

0.5 (1.3) 

1.0 (2.8) 

0.163 

 

1.5 (6.2) a 

0.9 (3.0) a 

0.7 (2.7) b 

0.8 (3.8) b 

0.1 (0.4) b 

0.9 (5.2) b 

0.001 

 

0.7 (2.6) 

1.4 (5.8) 

0.4 (1.6) 

0.376 

 

0.9 (4.3) 

0.6 (2.9) 

0.9 (3.9) 

0.720 

 

0.1 (0.3) ab 

0.9 (4.9) a 

0.4 (2.1) a 

1.5 (4.5) b 

0.001 

 

1.0 (4.2) a 

0.8 (2.2) a 

0.5 (3.2) b 

1.7 (6.9) ab 

0.028 

 

0.3 (0.8) 

1.0 (4.1) 

0.8 (3.6) 

0.2 (0.6) 

0.3 (1.6) 

1.3 (4.1) 

0.060 
* Some figures may not total to 710 participants, due to missing data. Where superscript letters are shared between levels of 

a variable, there was no evidence the mean differed between those levels; where superscript letters differ between levels, 

these differences were statistically significant. 
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Table 12. Type of nut forms consumed (n=674) * 

Nut form % (n) 

Raw 74.5 (502) 

Roasted with oil 19.4 (131) 

Roasted without oil 22.6 (152) 

Roasted unsalted 39.5 (266) 

Roasted & salted 60.5 (408) 

Salted 29.7 (200) 

Honey roasted 29.8 (201) 

Other 6.7 (45) 

* Respondents could select multiple options and so percentages may add to more than 100%. 

 

 

 

Table 13. Nut consumption method (n=674) * 

Consumption method 
As a snack 

% (n) 

As a main meal 

% (n) 

By themselves 91.5 (617) 2.2 (15) 

With fruit mix 44.2 (298) 2.5 (17) 

With muesli/breakfast cereals 27.2 (183) 24.6 (166) 

As a part of a dish/recipe 28.6 (193) 32.8 (221) 

As part of bars/confectionary 56.1 (378) 2.4 (16) 

Other 2.2 (15) 2.0 (8) 

* Respondents could select multiple options and so percentages may add to more than 100%. 
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Table 14. Reasons for nut consumption among consumers (n=674) (%(n)) * # 

Reason Total 
Sex 

Male Female p-value 

Like the taste of nuts 84.9 (572) 87.2 (251) 83.2 (321) 0.153 

Nuts are good for health / Nutritious 66.8 (450) 60.8 (175) 71.2 (275) 0.004 

Nuts are a good source of protein 43.3 (292) 39.9 (115) 45.9 (177) 0.125 

Convenience / Portability for on-the-go 41.5 (280) 36.5 (105) 45.3 (175) 0.021 

Nuts are a good source of energy/calories 37.4 (252) 33.7 (97) 40.2 (155) 0.086 

Nuts are a good source of vitamins and minerals 30.7 (207) 27.1 (78) 33.4 (129) 0.078 

Nuts are a good source of unsaturated fats 29.4 (198) 26.7 (77) 31.4 (121) 0.194 

Nuts are a good source of fibre 27.6 (186) 27.1 (78) 28.0 (108) 0.797 

Some nuts are a good source of selenium 21.4 (144) 17.4 (50) 24.4 (94) 0.029 

Eating nuts can help promote satiety  21.1 (142) 13.9 (40) 26.4 (102) <0.001 

Nuts are a good source of antioxidants 19.3 (130) 17.0 (49) 21.0 (81) 0.197 

Eating nuts can help lower blood cholesterol 16.5 (111) 16.7 (48) 16.3 (63) 0.905 

Eating nuts can help decrease risk of CVD 15.1 (102) 16.0 (46) 14.5 (56) 0.600 

Some nuts are a good source of iron 13.7 (92) 10.8 (31) 15.8 (61) 0.060 

Eating nuts can help with weight management 13.2 (89) 11.5 (33) 14.5 (56) 0.248 

Other reasons 7.0 (47) 6.6 (19) 7.3 (28) 0.741 

Recommended by dietitian 3.6 (24) 4.5 (13) 2.9 (11) 0.249 

Recommended by doctor 2.1 (14) 1.4 (4) 2.6 (10) 0.280 
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Reason 
Ethnicity 

NZE Māori Asian Pacific Other p-value 

Like the taste of nuts 86.0 (404) 85.5 (71) 77.2 (44) 86.7 (13) 79.4 (27) 0.421 

Nuts are good for health / Nutritious 66.0 (310) 65.1 (54) 77.2 (44) 46.7 (7) 76.5 (26) 0.125 

Nuts are a good source of protein 42.8 (201) 39.8 (33) 50.9 (29) 60.0 (9) 44.1 (15) 0.478 

Convenience / Portability for on-the-go 43.0 (202) 45.8 (38) 29.8 (17) 33.3 (5) 38.2 (13) 0.310 

Nuts are a good source of energy/calories 37.2 (175) 34.9 (29) 49.1 (28) 20.0 (3) 38.2 (13) 0.242 

Nuts are a good source of vitamins and minerals 31.3 (147) 30.1 (25) 35.1 (20) 6.7 (1) 23.5 (8) 0.240 

Nuts are a good source of unsaturated fats 30.4 (143) 27.7 (23) 33.3 (19) 13.3 (2) 20.6 (7) 0.419 

Nuts are a good source of fibre 28.1 (132) 26.5 (22) 24.6 (14) 13.3 (2) 32.4 (11) 0.685 

Some nuts are a good source of selenium 23.6 (111) 21.7 (18) 8.8 (5) 20.0 (3) 17.7 (6) 0.138 

Eating nuts can help promote satiety  21.5 (101) 25.3 (21) 17.5 (10) 20.0 (3) 14.7 (5) 0.703 

Nuts are a good source of antioxidants 19.2 (90) 18.1 (15) 21.1 (12) 13.3 (2) 23.5 (8) 0.920 

Eating nuts can help lower blood cholesterol 16.4 (77) 15.7 (13) 17.5 (10) 13.3 (2) 20.6 (7) 0.962 

Eating nuts can help decrease risk of CVD 15.7 (74) 7.2 (6) 19.3 (11) 13.3 (2) 14.7 (5) 0.286 

Some nuts are a good source of iron 13.0 (61) 10.8 (9) 21.1 (12) 6.7 (1) 14.7 (5) 0.398 

Eating nuts can help with weight management 14.3 (67) 10.8 (9) 14.0 (8) 13.3 (2) 8.8 (3) 0.848 

Other reasons 7.7 (36) 9.6 (8) 3.5 (2) 0 (0) 2.9 (1) 0.385 

Recommended by dietitian 2.6 (12) 6.0 (5) 5.3 (3) 6.7 (1) 2.9 (1) 0.415 

Recommended by doctor 1.3 (6) 3.6 (3) 5.3 (3) 0 (0) 5.9 (2) 0.098 
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Reason 
Body Mass Index (kg/m2) 

Normal Overweight Obese p-value 

Like the taste of nuts 84.7 (215) 85.8 (199) 84.3 (123) 0.906 

Nuts are good for health / Nutritious 74.0 (188) a 67.7 (157) a 57.5 (84) b 0.003 

Nuts are a good source of protein 50.8 (129) a 40.5 (94) b 37.7 (55) b 0.016 

Convenience / Portability for on-the-go 46.1 (117) 41.4 (96) 37.0 (54) 0.198 

Nuts are a good source of energy/calories 45.3 (115) a 34.9 (81) b 32.9 (48) b 0.017 

Nuts are a good source of vitamins and minerals 38.2 (97) a 29.7 (69) ab 22.6 (33) b 0.004 

Nuts are a good source of unsaturated fats 38.6 (98) a 27.2 (63) b 19.2 (28) b <0.001 

Nuts are a good source of fibre 28.0 (71) 28.9 (67) 25.3 (37) 0.751 

Some nuts are a good source of selenium 27.6 (70) a 21.1 (49) ab 15.8 (23) b 0.020 

Eating nuts can help promote satiety  23.6 (60) 19.0 (44) 21.2 (31) 0.457 

Nuts are a good source of antioxidants 22.4 (57) 18.5 (43) 17.8 (26) 0.428 

Eating nuts can help lower blood cholesterol 13.0 (33) 16.4 (38) 21.9 (32) 0.067 

Eating nuts can help decrease risk of CVD 14.2 (36) 15.5 (36) 15.1 (22) 0.915 

Some nuts are a good source of iron 15.4 (39) 12.5 (29) 12.3 (18) 0.576 

Eating nuts can help with weight management 13.8 (35) 12.9 (30) 15.1 (22) 0.842 

Other reasons 7.9 (20) 6.9 (16) 4.8 (7) 0.499 

Recommended by dietitian 2.0 (5) 5.2 (12) 3.4 (5) 0.157 

Recommended by doctor 2.4 (6) 1.3 (3) 1.4 (2) 0.618 
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Reason 

Education Level 

Non-

secondary 
Secondary 

Tertiary 

non-degree 

Tertiary 

degree or 

higher 

p-value 

Like the taste of nuts 83.3 (10) ab 79.6 (187) a 91.2 (208) b 83.9 (151) a 0.006 

Nuts are good for health / Nutritious 41.7 (5) 65.5 (154) 68.4 (156) 67.2 (121) 0.280 

Nuts are a good source of protein 16.7 (2) a 37.9 (89) a 43.9 (100) ab 50.6 (91) b 0.017 

Convenience / Portability for on-the-go 25.0 (3) ab 34.0 (80) b 44.3 (101) a 48.3 (87) a 0.012 

Nuts are a good source of energy/calories 41.7 (5) 34.9 (82) 35.1 (80) 43.3 (78) 0.268 

Nuts are a good source of vitamins and minerals 8.3 (1) 30.6 (72) 28.5 (65) 33.9 (61) 0.242 

Nuts are a good source of unsaturated fats 25.0 (3) 24.7 (58) 30.3 (69) 32.8 (59) 0.302 

Nuts are a good source of fibre 16.7 (2) 29.8 (70) 28.5 (65) 23.3 (42) 0.391 

Some nuts are a good source of selenium 0 (0) 18.7 (44) 23.3 (53) 23.9 (43) 0.145 

Eating nuts can help promote satiety  0 (0) a 16.2 (38) a 23.3 (53) ab 26.1 (47) b 0.019 

Nuts are a good source of antioxidants 16.7 (2) 14.0 (33) 22.8 (52) 21.1 (38) 0.093 

Eating nuts can help lower blood cholesterol 8.3 (1) 16.2 (38) 18.4 (42) 12.2 (22) 0.328 

Eating nuts can help decrease risk of CVD 8.3 (1) 14.0 (33) 14.9 (34) 13.9 (25) 0.929 

Some nuts are a good source of iron 8.3 (1) 16.2 (38) 10.1 (23) 13.3 (24) 0.262 

Eating nuts can help with weight management 0 (0) 11.5 (27) 12.3 (28) 17.8 (32) 0.120 

Other reasons 25.0 (3) a 5.5 (13) b 5.7 (13) b 10.0 (18) ab 0.023 

Recommended by dietitian 0 (0) 2.6 (6) 4.0 (9) 3.3 (6) 0.769 

Recommended by doctor 8.3 (1) 2.6 (6) 0.9 (2) 1.1 (2) 0.136 

* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between levels of each variable, this indicates that 

there was no evidence the percentage of response differed between those levels; where superscript letters differ between levels, these differences were 

statistically significant. Abbreviations: CVD, cardiovascular disease. 
# Some figures may not total to 100%, due to missing data.
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Table 15. Reasons for not consuming nuts and/or nut butters (n=230) * # 

Reason % (n) 

Dislike the taste and/or smell 31.7 (73) 

Dislike the texture 18.7 (43) 

They are high in fat 13.5 (31) 

Dental issues which make eating them inconvenient/uncomfortable 10.4 (24) 

They are too expensive 9.1 (21) 

Unsure how to include them in meals/recipes 8.7 (20) 

They are unhealthy 8.3 (19) 

They are naturally high in salt/sodium 6.1 (14) 

Eating them can cause weight gain 5.7 (13) 

They are high in energy/calories 4.8 (11) 

Eating them can increase blood cholesterol 3.9 (9) 

Eating them can increase the risk of cardiovascular disease 2.2 (5) 

Nut intolerant 1.7 (4) 

Allergic to nuts 1.3 (3) 

Live with / in close contact with someone who is allergic to nuts 1.3 (3) 

There is no supply / They are difficult to purchase 1.3 (3) 

Other reasons 19.6 (45) 

* Analysis is limited to respondents who answered “No” to whether they ate either nuts or nut 

butters in the last 12 months.  
# Respondents could select multiple options and so percentages may add to more than 100%. 
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Table 16. Belief, attitude, and perception about nuts and nut butters (n=710) * # 

Belief, attitude, and perception 

% (n) 

Agree 

Neither 

agree nor 

disagree 

Disagree 
Do not 

know 

They are healthy 70.3 (499) 15.1 (107) 5.2 (37) 9.4 (67) 

They are low in energy/calories 12.3 (87) 16.5 (117) 43.1 (306) 28.2 (200) 

They are high in protein 63.1 (448) 11.3 (80) 2.4 (17) 23.2 (165) 

They are low in vitamins & minerals 9.3 (66) 18.7 (133) 36.8 (261) 35.2 (250) 

They are high in fat 48.0 (341) 19.4 (138) 9.6 (68) 23.0 (163) 

They are low in fibre 10.1 (72) 20.1 (143) 33.7 (239) 36.1 (256) 

They are high in antioxidants 30.6 (217) 21.7 (154) 4.7 (33) 43.1 (306) 

They are naturally high in salt/sodium 23.9 (170) 18.2 (129) 21.4 (152) 36.5 (259) 

Some of them are high in selenium 33.8 (240) 17.5 (124) 1.1 (8) 47.6 (338) 

Some of them are high in iron 33.2 (236) 17.9 (127) 2.3 (16) 46.6 (331) 

They are filling 62.8 (446) 17.0 (121) 5.8 (41) 14.4 (102) 

Eating them will cause people to gain weight 20.0 (142) 24.8 (176) 28.5 (202) 26.8 (190) 

Eating them can increase people’s total blood cholesterol 13.1 (93) 19.4 (138) 20.9 (148) 46.6 (331) 

Eating them can increase people’s risk of cardiovascular disease 9.3 (66) 19.2 (136) 28.2 (200) 43.4 (308) 

Eating them can help lower people’s risk of diabetes 14.7 (104) 20.4 (145) 8.9 (63) 56.1 (398) 

* Some figures may not total to 100%, due to rounding. 
# The options “Strongly agree” and “Strongly disagree” were combined into the groups “Agree” and “Disagree” respectively.  
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Table 17. Intention for future intake of nuts or nut butters (n=710) 

Intention % (n) 

Do not want to change the amount that is 

currently being consumed 
73.2 (520) 

Would like to eat more than what is currently 

being consumed 
22.4 (159) 

Would like to eat less than what is currently 

being consumed 
3.4 (24) 

Did not specify 1.0 (7) 

Total 100.0 (710) 

 

 

 

Table 18. Previous advice concerning nut consumption (n=710) * 

Previous advice % (n) 

Advised to eat more nuts or nut butters by 

Dietitian 

General practitioner 

General practice nurse 

 

3.8 (27) 

2.8 (20) 

1.1 (8) 

Advised to eat less nuts or nut butters by 

Dietitian  

General practitioner 

General practice nurse 

 

0.7 (5) 

1.7 (12) 

0.3 (2) 

Advised to maintain level of nut consumption by 

Dietitian 

General practitioner 

General practice nurse 

 

0.7 (5) 

1.1 (8) 

0.6 (4) 

Do not talk about nut consumption with dietitian, GP, or 

nurse 
83.9 (596) 

Have not seen a dietitian, GP, or nurse in the last 5 years 6.6 (47) 

* Respondents could select multiple options and so percentages may add to more than 100%. 
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Table 19. Conditional motivation to eat more nuts or nut butters (n=710) * # 

Conditional motivation 

% (n) 

Agree 

Neither 

agree nor 

disagree 

Disagree Do not know 

Eating them would help me feel better 47.0 (334) 28.3 (201) 9.7 (69) 14.9 (106) 

Eating them would help me be healthier 62.7 (445) 18.6 (132) 5.9 (42) 12.8 (91) 

Eating them would help me get more nutrients 55.1 (391) 22.4 (159) 6.3 (45) 16.2 (115) 

Eating them would give me the energy/calories I need 45.2 (321) 29.3 (208) 10.4 (74) 15.1 (107) 

Eating them would help me get the fibre I need 49.4 (351) 25.1 (178) 9.3 (66) 16.2 (115) 

Eating them would help me get the right balance of good fats 54.4 (386) 20.1 (143) 7.2 (51) 18.3 (130) 

I had more knowledge of recipes involving them 37.0 (263) 28.5 (202) 18.3 (130) 16.2 (115) 

They were more available where I go shopping 21.7 (154) 34.4 (244) 28.5 (202) 15.5 (110) 

They were more affordable 56.3 (400) 20.0 (142) 12.7 (90) 11.00 (78) 

They had more flavor 16.5 (117) 30.9 (219) 38.2 (271) 14.5 (103) 

They were lower in fat 35.9 (255) 28.6 (203) 17.3 (123) 18.2 (129) 

They were lower in calories 32.8 (233) 29.7 (211) 18.6 (132) 18.9 (134) 

My doctor advised me to 48.5 (344) 20.4 (145) 13.0 (92) 18.2 (129) 

A dietitian advised me to 49.3 (350) 20.6 (146) 11.8 (84) 18.3 (130) 

* Some figures may not total to 100%, due to rounding. 
# The options “Strongly agree” and “Strongly disagree” were combined into the groups “Agree” and “Disagree” respectively.  
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Table 20. Conditional deterrents to eating nuts or nut butters (n=710) * # 

Conditional deterrent 

% (n) 

Agree 

Neither 

agree nor 

disagree 

Disagree Do not know 

If eating them would cause me to eat too many calories 54.5 (387) 18.3 (130) 14.2 (101) 13.0 (92) 

If eating them would cause me to eat too much fat 58.2 (413) 16.3 (116) 12.4 (88) 13.1 (93) 

If eating them would cause me to gain weight 61.6 (437) 16.5 (117) 11.0 (78) 11.0 (78) 

If eating them would cost me too much money 62.4 (443) 14.9 (106) 13.0 (92) 9.7 (69) 

If they are not easily available where I go shopping 50.7 (360) 20.6 (146) 15.6 (111) 13.1 (93) 

If I often forget to eat them even when I have them 35.2 (250) 28.0 (199) 22.5 (160) 14.2 (101) 

If they are difficult to store 32.1 (228) 27.6 (196) 27.0 (192) 13.2 (94) 

* Some figures may not total to 100%, due to rounding. 
# The options “Strongly agree” and “Strongly disagree” were combined into the groups “Agree” and “Disagree” respectively.  
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4.2 Health Professionals 

Of the 1440 questionnaires initially sent out to health professionals (578 

dietitians (DT); 596 general practitioners (GP); 266 general practice nurses (PN)) 

at the start of the study, 908 were returned (407 DT, 332 GP, 169 PN). Of these, 

16 questionnaires were returned due to wrong addresses, 132 participants chose 

to opt-out, 1 response was dropped due to missing data, and thus 759 responses 

were included in the final analysis (318 DT, 292 GP, 149 PN). This translates to 

55% (dietitians), 49% (general practitioners), and 56% (general practice nurses) 

analysable data respectively. Among the reasons provided for opting-out of the 

study included no longer practicing in a professional or clinical capacity, lack of 

interest or time, overseas travel, maternity leave, intellectual disability, and death 

(relayed by relative of participant).  

4.2.1 Characteristics of the study population 

The characteristics of this study population are shown in Table 21. More than 

80% of all respondents were women (96.5% DT, 57.2% GP, 96% PN), and the 

overall average age (SD) was 47.3 (11.4) years. The mean age (SD) by professions 

were 42.5 (12.0) years for DT, 50.6 (8.4) years for GP, and 50.9 (10.3) years for PN. 

The majority of the respondents were New Zealand European, 3% to 6% were of 

Māori descent, and less than 1% was comprised of Pacific Islanders. On average, 

general practice nurses have a higher number of years working as a registered 

professional, followed by general practitioners, and dietitians. The six regions with 

the highest number of respondents were the following, from highest to lowest: 

Auckland, Canterbury, Wellington, Waikato, Otago, and Bay of Plenty.  

4.2.2 Beliefs, attitudes, and perceptions of nuts and nut butters 

Table 22 illustrates respondents’ beliefs, attitudes, and perceptions of nuts 

and nut butters on a Likert scale. The corresponding data from the general public 

population was also added to the table, and analysis of overall significance of 

difference was performed on the spread of the Likert scale responses. In general, 

the spread of responses from the DT was significantly different from that of the 

GP, PN, and general public. Similarly, the spread of responses from the general 
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public was significantly different from that of the DT, GP, and PN. However, the 

spread of responses from the GP and PN show a similar pattern. For example, 95% 

of dietitians ‘Strongly agree’ or ‘Agree’ that nuts are high in fat, compared to 77.4% 

of general practitioners and 79.2% of general practice nurses, while less than half 

of the general public said the same. This pattern of responses remained similar for 

the topics of fibre, selenium, blood cholesterol, and cardiovascular disease.  

4.2.3 Advice by health professionals 

Table 23 shows the type of recommendations made by the health 

professionals regarding nut consumption. Significantly more DT (82.7%) advised 

their clients to eat more nuts and/or nut butters compared to GP (55.5%) and PN 

(63.1%) (all p<0.001), while significantly fewer GP (26.7) advised their patients to 

eat fewer nuts and/or less nut butters compared to DT (41.2%) and PN (45%) (all 

p<0.001). Among the 3 professions, 39% of general practitioners chose not to 

mention nut consumption at all, compared to 11% of dietitians and 25.5% of 

general practice nurses (p<0.001).  

4.2.4 Advice to consume more nuts and/or nut butters 

Respondents’ reasons for advising clients to eat more nuts and/or nut butters 

are shown in Table 24. The top five reasons include because nuts are good for 

health / nutritious; nuts are a good source of energy/calories, nuts are a good source 

of protein; nuts are a good source of unsaturated fat; and nuts can help promote 

satiety. Among the list of reasons provided in this question, only 6 showed 

significant overall difference when compared between professions. Significantly 

more DT said that they advised their clients to eat more nuts because nuts are a 

good source of calories, protein, unsaturated fat, and fibre, compared to GP (all 

p<0.001). Concerning the reason that some nuts are a good source of iron, there is 

significant difference in proportion between all professions. Only 17.9% of DT said 

that they advised their clients to eat more nuts due to this reason, while 29% and 

41.5% of GP and PN did so, respectively.  
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4.2.5 Advice to consume fewer nuts and/or less nut butters 

Table 25 shows respondents’ reasons for advising clients to eat fewer nuts 

and/or less nut butters. Compared to DT, significantly more GP and PN gave this 

advice because they believed that nuts are high in fat and naturally high in sodium, 

that regular consumption of nuts can increase blood cholesterol and risk of 

cardiovascular disease, and because they did not know enough about nuts and 

their benefits. In contrast, more dietitians wrote in the comments that they 

advised lower consumption due to other reasons, such as a medical condition like 

renal problems, or unsuitability for very young children.  

4.2.6 Advice to not consume nuts at all 

Similarly in Table 26, approximately half of the DT (45.7%) who chose not to 

mention nut consumption at all did so because of reasons other than those listed 

in the questionnaire, compared to 21.2% of the PN and 20.2% of the GP (all 

p≤0.026). These reasons included nuts being an unsuitable form of food in neonatal 

and parenteral nutrition. Additionally, 22.9% of the DT chose not to mention nuts 

to their clients because of their clients’ dental issues, compared to only 5.3% and 

2.6% of PN and GP respectively (all p≤0.03). Predominantly, GP and PN chose not 

to mention nut consumption to their patients because they did not know enough 

about nuts and their benefits, while dietitians did so because their clients have 

other more pressing concerns.  

In Table 27, the recommendation to consume more nuts is presented by the 

type of nuts. Overall, 84% of DT would advise clients to eat nuts in 

general/unspecified, compared to 53.1% of GP and 56.4% of PN (overall p<0.001). 

Correspondingly, the overall pattern was such that fewer DT advised participants 

to eat more of all the different nut types, except peanuts, compared to GP and PN. 

When sorted by the type of nut butter, Table 28 shows that 39.2% of DT would 

recommend nut butters in general/unspecified, followed by 26.6% of PN and 19.1% 

of GP (overall p<0.001). Of the 5 types of nut butters listed, only peanut butter 

and walnut butter showed any overall significant difference in recommendation. 

More than half of the dietitians (53.6%) would recommend consuming peanut 
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butter, compared to only 26.6% of the general practice nurses and 14.2% of the 

general practitioners (overall p<0.001).  

4.2.7 Perceptions of the healthiness of peanuts 

Table 29 concerns the healthiness of peanuts compared to tree nuts as 

perceived by the health professionals. The question was posed as a scale with 

differing levels of healthiness, and the spread of answers was then compared 

between professions. The spread of answers from the DT was significantly 

different from that of the GP and PN (p<0.001). In general, dietitians perceive 

peanuts to be of about the same level of healthiness as tree nuts, while general 

practitioners and general practice nurses perceive them to be slightly less healthy. 

However, for this question, many of the respondents included comments about the 

importance of preparation methods and the addition of salt or sugar to peanuts 

prior to consumption. Paraphrasing the comments to succinctly summarise the 

majority of the points yields the following quote: 

“It depends on one’s definition of healthiness. Some people are 

allergic, and all nuts have different nutrient profiles. Peanuts 

are also classified as legumes, which are high in protein, and 

may be a positive or negative quality depending on the 

consumer’s medical conditions. People tend to eat roasted and 

salted peanuts, and peanut butter manufacturers often add 

oil and sugar. This encourages overeating and makes them 

less healthy than if they were raw and plain.” 

There were also varying comments about the fatty acid profile of peanuts and 

their cholesterol modifying effects. The following are a few such comments: 

“Peanuts are high in monounsaturated fats.” 

“Increases HDL to total cholesterol ratio.” 

“They have higher cholesterol and fat content.” 
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“They have less omega-3 and their overall macronutrient 

profile is not quite as good.” 

“Peanuts are higher in saturated fat whereas tree nuts are 

higher in unsaturated fat.” 

“Do not have the same lipid-lowering effect as tree nuts.” 

“Do not have the added benefit of antioxidants and other 

minerals.” 

(Additional results on the type of nut forms recommended and the advised frequency of nut and/or 

nut butter consumption can be found in Appendix G)
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Table 21. Demographic characteristics of the study population (health professionals) * # 

Characteristic 
Dietitians 

(n=318) 

General 

Practitioners 

(n=292) 

General  

Practice Nurses 

(n=149) 

Total 

(n=759)* 

Female practitioners – % (n) 

Age – mean years 

Ethnicity – % (n) 

New Zealand European 

Māori 

Asian 

Pacific 

Other 

No. of years as registered practitioner  

– mean years 

Region of practice – % (n) 

Auckland 

Canterbury 

Wellington 

Waikato 

Otago 

Bay of Plenty 

Other 

96.5 (307) 

42.5 ± 12.0 

 

80.5 (256) 

5.7 (18) 

6.0 (19) 

0.9 (3) 

6.6 (21) 

 

17.0 ± 12.3 

 

33.7 (107) 

16.4 (52) 

10.7 (34) 

8.5 (27) 

7.6 (24) 

2.2 (7) 

21.1 (67) 

57.2 (167) 

50.6 ± 8.4 

 

58.6 (171) 

2.7 (8) 

9.3 (27) 

0.7 (2) 

27.7 (81) 

 

19.6 ± 9.5 

 

27.7 (81) 

17.1 (50) 

9.6 (28) 

7.5 (22) 

5.1 (15) 

7.9 (23) 

25.0 (73) 

96.0 (143) 

50.9 ± 10.3 

 

79.2 (118) 

4.0 (6) 

4.7 (7) 

0.7 (1) 

11.4 (17) 

 

24.7 ± 11.9 

 

22.8 (34) 

12.8 (19) 

10.1 (15) 

8.7 (13) 

4.7 (7) 

8.7 (13) 

32.2 (48) 

81.3 (617) 

47.3 ± 11.4 

 

71.8 (545) 

4.2 (32) 

7.0 (53) 

 0.8 (6) 

15.7 (119) 

 

19.5 ± 11.5 

 

29.3 (222) 

15.9 (121) 

10.1 (77) 

8.2 (62) 

6.1 (46) 

5.7 (43) 

24.8 (188) 

* Some figures will not total to 759 participants, due to missing data. 
# Values are mean ± standard deviation. 
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Table 22. Belief, attitude, and perception about nuts and nut butters (n=1469) * #  

Belief, attitude, and 

perception 

Dietitians  

(n=318) (%) * 

General practitioners 

(n=292) (%) * 

General practice nurses 

(n=149) (%) * 

General public  

(n=710) (%) * 

p-value 

 

Agree 
NAND 

#  

Dis-

agree 

Do not 

know  
Agree 

NAND 

#  

Dis-

agree 

Do not 

know  
Agree 

NAND 

#  

Dis-

agree 

Do not 

know  
Agree 

NAND 

#  

Dis-

agree 

Do not 

know  

They are healthy 91.8  7.2  0.6  0.3  a 78.1  14.7  4.8  2.4   b  87.3  8.7  3.4  0.7   a 70.3 15.1 5.2 9.4   c <0.001 

They are low in energy/calories 1.3  4.4  94.3  0 2.7  5.8  89.0  2.4 8.1  7.4  82.6  2.0 12.3 16.5 43.1 28.2 0.117 

They are high in protein 88.7  8.5  2.5  0.3   a  84.3  7.9  5.5  2.4   a  89.9  6.7  1.3  2.0   a 63.1 11.3 2.4 23.2   b <0.001 

They are low in vitamins & 

minerals 
2.2  10.1  85.2  2.5  a  5.8  8.9  79.8  5.5  a  14.8  9.4  73.2  2.7   b 9.3 18.7 36.8 35.2   c <0.001 

They are high in fat 95.0  2.5  1.9  0.6  a  77.4  11.6  8.6  2.4  b  79.2  7.4  11.4  2.0  b  48.0 19.4 9.6 23.0   c <0.001 

They are low in fibre 10.4  8.5  79.3  1.9  a  14.7  21.6  56.2  7.5  b  17.5  14.8  63.1  4.7  b  10.1 20.1 33.7 36.1   c <0.001 

They are high in antioxidants 71.1  16.0  5.7  7.2  a  49.7  26.4  4.5  19.5  b  61.7  16.1  7.4  14.8  c  30.6 21.7 4.7 43.1   d <0.001 

They are naturally high in 

salt/sodium 
3.8  6.6  88.4  1.3  a 12.0  18.5  57.9  11.6  bc  18.8  12.1  63.1  6.0  b  23.9 18.2 21.4 36.5  ac 0.022 

Some of them are high in 

selenium 
94.3  1.9  1.3  2.5  a  70.9  8.2  1.0  19.9  b  72.5  7.4  0.7  19.5  b 33.8 17.5 1.1 47.6   c <0.001 

Some of them are high in iron 39.9  20.8  26.7  12.6  ab  36.3  25.0  12.7  26.0  a  54.4  13.4  12.8  19.5  b  33.2 17.9 2.3 46.6   c <0.001 

They are filling 86.2  10.7  2.8  0.3   a 83.9  8.9  4.1  3.1   a 79.9  12.8  6.7  0.7   a 62.8 17.0 5.8 14.4   b <0.001 

Eating them will cause people 

to gain weight 
11.3  47.5  40.9  0.3   a 21.6  40.8  35.3  2.4   a 18.8  40.3  39.6  1.3   a 20.0 24.8 28.5 26.8   b <0.001 

Eating them can increase 

people’s total blood cholesterol 
10.1  10.1  77.4  2.5  a  21.2  22.3  48.6  7.9  b  22.2  15.4  56.4  6.0  b  13.1 19.4 20.9 46.6   c <0.001 

Eating them can increase 

people’s risk of CVD # 
2.8  4.1  91.5  1.6  a  9.6  21.2  63.4  5.8  b  12.1  15.4  68.5  4.0  b  9.3 19.2 28.2 43.4   c <0.001 

Eating them can help lower 

people’s risk of diabetes 
40.6  36.8  12.6  10.1   a 37.3  29.1  16.4  17.1   b 38.9  30.9  16.1  14.1  ab  14.7 20.4 8.9 56.1   c <0.001 

* Overall p-values are Kruskal-Wallis tests with pairwise comparisons made using Mann-Whitney U tests where there was evidence of overall differences. Where 

superscript letters are shared between professions, this indicates that there was no evidence the percentage of response differed between those professions; where 

superscript letters differ between professions, these differences were statistically significant. Some figures may not total to 100%, due to rounding. The options 

“Strongly agree” and “Strongly disagree” were combined into the groups “Agree” and “Disagree” respectively. 
# Abbreviations: NAND, neither agree nor disagree; CVD, cardiovascular disease.   
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Table 23. Advice regarding the consumption of nuts and/or nut butters (n=759) (%(n)) * # 

Advice 
Dietitians 

(n=318) 

General 

Practitioners 

(n=292) 

General  

Practice 

Nurses 

(n=149) 

p-value 

Advise to eat more 82.7 (263) a 55.5 (162) b 63.1 (94) b <0.001 

Advice to eat fewer/less 41.2 (131) a 26.7 (78) b 45.0 (67) a <0.001 

Do not mention it at all 11.0 (35) a 39.0 (114) b 25.5 (38) c <0.001 
* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between professions, this indicates that there was 

no evidence the percentage of response differed between those professions; where superscript letters differ between professions, these differences were 

statistically significant. 
# Respondents could select multiple options and so percentages may add to more than 100%. 

 

  



104 

 

Table 24. Reasons for advising clients to eat more nuts and/or nut butters (n=519) (%(n)) * # 

Reasons 
Dietitians 

(n=263) 

General 

Practitioners 

(n=162) 

General  

Practice 

Nurses 

(n=94) 

p-value 

They are good for health / Nutritious 75.7 (199) 77.8 (126) 79.8 (75) 0.694 

They are a good source of energy/calories 74.5 (196) a 55.6 (90) b 59.6 (56) b <0.001 

They are a good source of protein 82.9 (218) a 70.4 (114) b 74.5 (70) ab 0.008 

They are a good source of vitamins and minerals 49.1 (129) 58.6 (95) 60.6 (57) 0.059 

They are a good source of unsaturated fats 77.2 (203) a 56.2 (91) b 68.1 (64) ab <0.001 

They are a good source of fibre 49.8 (131) a 35.8 (58) b 55.3 (52) a 0.003 

They are a good source of antioxidants 33.1 (87) 34.0 (55) 44.7 (42) 0.117 

Some of them are a good source of selenium 55.9 (147) 61.7 (100) 59.6 (56) 0.480 

Some of them are a good source of iron 17.9 (47) a 29.0 (47) b 41.5 (39) c <0.001 

Eating them can help decrease risk of CVD 61.2 (161) 56.2 (91) 56.4 (53) 0.517 

Eating them can help lower blood cholesterol 49.8 (131) 41.4 (67) 52.1 (49) 0.149 

Eating them can help promote satiety  63.5 (167) a 58.6 (95) ab 46.8 (44) b 0.019 

Eating them can help with weight management 37.6 (99) 39.5 (64) 39.4 (37) 0.914 

Other reasons 15.6 (41) 14.2 (23) 12.8 (12) 0.787 
* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between professions, this indicates that there was 

no evidence the percentage of response differed between those professions; where superscript letters differ between professions, these differences were 

statistically significant. Abbreviations: CVD, cardiovascular disease. 
# Analysis is limited to respondents who answered “Advise to eat more” to whether they gave advice regarding nut or nut butter consumption.  

 

 

  



105 

 

Table 25. Reasons for advising clients to eat fewer nuts and/or less nut butters (n=276) (%(n)) * # 

Reasons 
Dietitians 

(n=131) 

General 

Practitioners 

(n=78) 

General  

Practice 

Nurses 

(n=67) 

p-value 

They are unhealthy 0 (0) 1.3 (1) 1.5 (1) 0.399 

They are high in energy/calories 67.9 (89) 69.2 (54) 55.2 (37) 0.141 

They are high in fat 31.3 (41) a 46.2 (36) b 46.3 (31) b 0.041 

They are naturally high in salt/sodium 1.5 (2) a 11.5 (9) b 10.5 (7) b 0.006 

Regular consumption of them can increase the risk of CVD 0 (0) a 7.7 (6) b 10.5 (7) b 0.002 

Regular consumption of them can increase blood cholesterol 0 (0) a 10.3 (8) b 14.9 (10) b <0.001 

Regular consumption of them can cause weight gain 28.2 (37) 41.0 (32) 41.8 (28) 0.074 

There is conflicting information & do not want to confuse clients 1.5 (2) a 2.6 (2) ab 9.0 (6) b 0.026 

There is contraindication(s) with clients’ medication 0 (0) 1.3 (1) 1.5 (1) 0.399 

They are too expensive for clients 17.6 (23) ab 9.0 (7) a 25.4 (17) b 0.032 

Dental issues make it inconvenient/uncomfortable for them 17.6 (23) a 5.1 (4) b 16.4 (11) a 0.032 

Clients have more pressing concerns than nut consumption 9.9 (13) 16.7 (13) 20.9 (14) 0.095 

There are concerns with nut allergy 18.3 (24) 25.6 (20) 23.9 (16) 0.412 

Do not know enough about nuts & their benefits 0.8 (1) a 6.4 (5) b 14.9 (10) b <0.001 

Other reasons 29.8 (39) a 18.0 (14) ab 13.4 (9) b 0.018 
* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between professions, this indicates that there was 

no evidence the percentage of response differed between those professions; where superscript letters differ between professions, these differences were 

statistically significant. Abbreviations: CVD, cardiovascular disease. 
# Analysis is limited to respondents who answered “Advice to eat fewer/less” to whether they gave advice regarding nut or nut butter consumption.  
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Table 26. Reasons for not mentioning nut or nut butter consumption at all (n=187) (%(n)) * # 

Reasons 
Dietitians 

(n=35) 

General 

Practitioners 

(n=114) 

General  

Practice 

Nurses 

(n=38) 

p-value 

They are unhealthy 0 (0) 0.9 (1) 0 (0) 0.727 

They are high in energy/calories 5.7 (2) ab 16.7 (19) a 0 (0) b 0.010 

They are high in fat 2.9 (1) 7.9 (9) 0 (0) 0.134 

They are naturally high in salt/sodium 0 (0) 0.9 (1) 0 (0) 0.727 

Regular consumption of them can increase the risk of CVD 0 (0) 2.6 (3) 0 (0) 0.379 

Regular consumption of them can increase blood cholesterol 0 (0) 4.4 (5) 0 (0) 0.195 

Regular consumption of them can cause weight gain 11.4 (4) 14.0 (16) 5.3 (2) 0.349 

There is conflicting information & do not want to confuse clients 2.9 (1) 15.8 (18) 15.8 (6) 0.130 

There is contraindication(s) with clients’ medication 0 (0) 0.9 (1) 2.6 (1) 0.525 

Dental issues make it inconvenient/uncomfortable for them 22.9 (8) a 2.6 (3) b 5.3 (2) b <0.001 

Clients have more pressing concerns than nut consumption 40.0 (14) 54.4 (62) 42.1 (16) 0.206 

They are too expensive for clients 25.7 (9) 16.7 (19) 29.0 (11) 0.202 

There are concerns with nut allergy 11.4 (4) 5.3 (6) 15.8 (6) 0.107 

Do not know enough about nuts & their benefits 11.4 (4) a 58.8 (67) b 50.0 (19) b <0.001 

Low probability advice will change clients’ eating behaviour 5.7 (2) 15.8 (18) 10.5 (4) 0.267 

Do not think it is part of professional responsibility n/a 7.0 (8) 2.6 (1) 0.344 

Other reasons 45.7 (16) a 20.2 (23) b 21.1 (8) b 0.008 
* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between professions, this indicates that there was 

no evidence the percentage of response differed between those professions; where superscript letters differ between professions, these differences were 

statistically significant. Abbreviations: CVD, cardiovascular disease. 
# Analysis is limited to respondents who answered “Do not mention it at all” to whether they gave advice regarding nut or nut butter consumption.  
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Table 27. Type of nuts recommended (n=519) (%(n)) * # 

Type of nut 
Dietitians 

(n=263) 

General 

Practitioners 

(n=162) 

General  

Practice 

Nurses 

(n=94) 

p-value 

Almond 46.8 (123) a 63.6 (103) b 74.5 (70) b <0.001 

Brazil 40.7 (107) a 56.2 (91) b 50.0 (47) ab 0.007 

Cashew 15.2 (40) 16.7 (27) 16.0 (15) 0.922 

Hazelnut 13.7 (36) a 19.8 (32) ab 24.5 (23) b 0.042 

Macadamia 7.2 (19) a 12.4 (20) ab 18.1 (17) b 0.011 

Peanut 19.8 (52) a 8.0 (13) b 11.7 (11) ab 0.003 

Pecan 6.8 (18) 13.6 (22) 7.5 (7) 0.053 

Pine nut 2.7 (7) a 10.5 (17) b 18.1 (17) b <0.001 

Pistachio 3.0 (8) a 8.6 (14) b 13.8 (13) b <0.001 

Walnut 38.4 (101) a 46.9 (76) ab 56.4 (53) b 0.008 

Nuts in general 84.0 (221) a 53.1 (86) b 56.4 (53) b <0.001 
* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between professions, this indicates that there was 

no evidence the percentage of response differed between those professions; where superscript letters differ between professions, these differences were 

statistically significant. 
# Analysis is limited to respondents who answered “Advise to eat more” to whether they gave advice regarding nut or nut butter consumption.  
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Table 28. Type of nut butters recommended (n=519) (%(n)) * # 

Type of nut 
Dietitians 

(n=263) 

General 

Practitioners 

(n=162) 

General  

Practice 

Nurses 

(n=94) 

p-value 

Almond butter 12.2 (32) 14.2 (23) 10.6 (10) 0.688 

Cashew butter 3.4 (9) 4.3 (7) 2.1 (2) 0.652 

Hazelnut butter 2.3 (6) 4.3 (7) 3.2 (3) 0.497 

Peanut butter 53.6 (141) a 14.2 (23) b 26.6 (25) c <0.001 

Walnut butter 0.8 (2) a 8.6 (14) b 3.2 (3) ab <0.001 

Nut butters in general 39.2 (103) a 19.1 (31) b 26.6 (25) b <0.001 
* Overall p-values were determined using Chi-squared tests. Where superscript letters are shared between professions, this indicates that there was 

no evidence the percentage of response differed between those professions; where superscript letters differ between professions, these differences were 

statistically significant. 
# Analysis is limited to respondents who answered “Advise to eat more” to whether they gave advice regarding nut or nut butter consumption.  
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Table 29. Healthiness of peanuts compared to tree nuts (n=759) (%(n)) * 

Level of healthiness 
Dietitians 

(n=318) a 

General 

Practitioners 

(n=292) b 

General  

Practice 

Nurses 

(n=149) b 

p-value 

Much more healthy 0.6 (2) 1.0 (3) 0 (0) 

<0.001 

Slightly more healthy 1.6 (5) 1.4 (4) 1.3 (2) 

About the same 48.7 (155) 27.1 (79) 28.2 (42) 

Slightly less healthy 45.0 (143) 50.3 (147) 51.7 (77) 

Much less healthy 2.8 (9) 19.2 (56) 18.1 (27) 

Unspecified 1.3 (4) 1.0 (3) 0.7 (1) 

Total 100% 100% 100%  
* Overall p-values are Kruskal-Wallis tests with pairwise comparisons made using Mann-Whitney U tests where there was evidence of overall 

differences.  Where superscript letters are shared between professions, this indicates that there was no evidence the percentage of response differed 

between those professions; where superscript letters differ between professions, these differences were statistically significant. 
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4.3 Response Rate by Mode 

In the study, two different modes were used to administer the survey: a web-

based platform via the internet; and a paper-based platform by mail. The 

participants’ access to the web-mode started from the first mail out of the survey 

invitations and lasted throughout the entire study, while the paper-mode officially 

started with the third mail out of the survey. Exceptions to the method timeline, 

where paper questionnaires were posted, were made for participants who 

requested copies prior to the third mail out (n=26 general public; n=1 DT; n=2 GP; 

n=2 PN). The closing dates for access to both modes were 16th October 2014 and 

29th October 2014 for the general public and health professional samples, 

respectively. However, belatedly returned paper questionnaires were still accepted 

and analysed up till 15th of December 2014. The final count was 254 web & 456 

paper questionnaires for the general public, 237 web & 81 paper questionnaires for 

dietitians, 132 web & 160 paper questionnaires for the general practitioners, and 

62 web & 87 paper questionnaires for the general practice nurses. In total, 685 web 

and 784 paper questionnaires were completed. This result is shown in Figure 4. 

 
Figure 4. Survey response rate by mode.  
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5 Discussion 

To the best of our knowledge, this study is the first to use a randomly selected, 

cross-section of the general population to assess the barriers and facilitators of 

regular nut consumption, within New Zealand or elsewhere. Additionally, we 

believe that this study is also the first to assess the beliefs, attitudes, and 

perceptions relating to nut consumption amongst health professionals.  

The results of this study have provided us with important information that 

can be utilised in public health initiatives to increase regular nut consumption. For 

example, we have identified a number of predictors of nut consumption. Being 

female and having a higher education level and household income are positively 

associated with nut consumption, and age and smoking status are negatively 

associated. In regards to frequency of nut consumption, women, people who never 

smoked, and who have a higher education level are more likely to eat nuts more 

frequently.  

The three main reasons for nut consumption among consumers were: 1) they 

like the taste of nuts; 2) nuts are good for health / nutritious; and 3) nuts are a good 

source of protein. On the other hand, the top three reasons respondents did not 

consume nuts or nut butters were: 1) they dislike the taste/smell; 2) they dislike 

the texture; and 3) nuts are high in fat. Dental issues causing mastication difficulty 

was also reported to be a noteworthy reason. 

Information gained on respondents’ knowledge of the health benefits of nuts 

provided important insight on the knowledge gaps and misinformation that need 

to be addressed. More than 60% of the general public respondents agree with the 

statements that nuts are healthy, high in protein, and filling. Similarly, majority 

of the health professionals agree that nuts are healthy, high in protein and fat, 

filling, and some nut are high in selenium. However, more than 40% of the general 

public did not know about the health effects of nut consumption on cholesterol and 

risk of cardiovascular disease. Furthermore, while the majority of dietitians (DT) 

disagreed that eating nuts would increase total blood cholesterol or risk of 

cardiovascular disease, only approximately half of the general practice nurses (PN) 

and general practitioners (GP) disagreed with this statement. It is also worthy to 
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note that one in five GP and PN thought that eating nuts would increase blood 

cholesterol levels.  

When asked what would encourage people to eat more nuts, factors such as 

the health benefits of nuts, the procurement of more nutrients and the right 

balance of fats, as well as the affordability of nuts were the main factors which 

appealed to respondents. Conversely, factors that would discourage people from 

eating nuts included the possible high cost of nuts, weight gain, or 

overconsumption of fat. This information is valuable for identifying factors which 

can be used in health promotion materials to encourage regular nut consumption.  

Even though only about 13% of the general public respondents reported 

having ever been advised on nut consumption by a health professional, more than 

50% agreed that they would consume more nuts if recommended by a health 

professional. Thus, health professionals could play an important role in 

encouraging regular nut intake. Approximately 83%, 56%, and 63% of DT, GP, and 

PN reported that they advise their clients to eat more nuts, while about 41%, 27%, 

and 45% reported that they advise them to eat fewer or a smaller quantity of nuts. 

Eleven percent of DT, 39% of GP, and 26% of PN choose not to mention nut 

consumption to their clients at all. The main reasons the health professionals 

advised more nuts were: nuts are good for health / nutritious; nuts are a good 

source of protein, and unsaturated fat; and some nuts are a good source of selenium. 

The health professionals who advised fewer nuts did so because nuts are high in 

energy / calories, and fat, and regular consumption can cause weight gain. Those 

health professionals who chose not to mention nut consumption at all reasoned 

that their clients have more important concerns, nuts are too expensive for their 

clients, and that they did not know enough about nuts to provide advice on 

consumption behaviour. 

It is clear that there are many aspects to nut consumption which need to be 

addressed in order to produce appropriate and strategic means to promote nut 

consumption among the population. This discussion will explore the results from 

this study and make comparisons with other relevant literature.  
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5.1 Participant Demographics 

Of the total 3,040 questionnaires sent out at the beginning of the survey 

phase of the study, 1,469 (710 general public; 759 health professionals) were 

included in the final analysis. Information from the 2013 New Zealand Census was 

used to compare against the demographic results obtained in this study.  

5.1.1 General Public 

According to the 2013 New Zealand Census (123), 48.7% of the population 

were men, while 51.3% were women.  These percentages are very similar to those 

in our study sample of 43.5% men and 56.5% women. The population median age 

for both sexes in 2013 was 38.0 years, with women having a higher median age at 

38.9 years, and men at 36.9 years (123). In contrast, both the median and mean 

age of our study population was 53 years (median age of 55 years for men, and 53 

years for women; mean age of 53.2±17.2 years for men, and 52.7±16.5 years for 

women). However, despite the difference in the median age, our study sample 

showed a similar age group trend. According to the Census, women outnumber 

men from the 25-29 years age group onwards (123). In our study, excluding the 76-

85 years age group, our female participants similarly outnumbered the males in 

all age groups from the 26-35 years age group onwards.  

In 2013, seventy-four percent of New Zealand’s population self-identified as 

European or New Zealand European, while 14.9% identified as belonging to the 

Māori ethnic group, 11.8% were Asians, 7.4% were Pacific Peoples, and 2.9% 

identified as people of other ethnicities (123). Our study sample demonstrated very 

similar proportions with 71.3% New Zealand European (76.8% of men, 67.2% of 

women), 12.7% Māori (9.1% of men, 15.4% of women), 8.4% Asian (5.1% of men, 

10.9% of women), 2.5% Pacific Peoples (3.7% of men, 1.5% of women), and 5.2% 

other ethnicities (5.4% of men, 5.1% of women) participants. Though our sample 

distribution of the ethnicities is slightly different from the Census, any difference 

in overall percentages are less than 4%, except for that of the Pacific Peoples at 

approximately 5%.  

In terms of education qualifications, the 2013 Census data reports that 20.9% 

of the population did not possess any formal qualification, 33% had secondary 

school level education (level 1, 2, & 3 certificates), 18.5% had a level 4, 5, or 6 
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certificate, and 27.6% had a tertiary degree or higher qualification (123). In 

comparison, approximately 36.6% of our study participants possessed secondary 

school level education, and 26.7% had a tertiary degree or higher qualification. 

However, our study had considerably more participants with tertiary non-degree 

qualifications at 34.5%, and considerably fewer participants with pre/non-

secondary school level qualifications (2.2%). It should be noted however, that these 

dissimilar percentages may be due to the inherent limitations of the survey 

question, which provided answers in the form of predetermined multiple choice 

options. There may have been confusion about the meaning of tertiary non-degree, 

where we had chosen to mean any qualification achieved after secondary school 

and which was not a tertiary degree. Also, the Census collected information from 

people aged 15 years and above, whereas our study is designed for participants 

aged 18 years and above. Additionally, as our survey was voluntary, our 

participants may reflect a subset of the population who were more likely to 

complete our survey.  

When comparing employment status, our study and the Census show very 

similar results. The Census reports that 62.3% of the usual New Zealand 

population are employed (compared to our 62.9%), 7.1% are unemployed (compared 

to our 10.7%), and 32.9% are not in the labour force (compared to our 26.5% of 

retired and ‘other’ participants) (123). As for income, the 2013 Census reports that 

the median household income from all sources was NZD$63,800 (123). Our study 

reflects similar data, as our participants’ median household income was found to 

correspond to the NZD$50,000-70,000 per annum income bracket. Again, one has 

to bear in mind that the figures from the Census reflect data collected from all 

persons aged 15 years and above, as opposed to our participants who were aged 18 

years and over at the time of the survey.  

In conclusion, we have determined that our study sample population is 

reasonably representative of the general New Zealand population as compared to 

the data collected by the 2013 New Zealand Census.  
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5.1.2 Health Professionals 

Of the 759 health professionals included in the final analysis, there were 318 

dietitians (DT), 292 general practitioners (GP), and 149 general practice nurses 

(PN). In total, 81.3% of this sample population were female. This is in fact reflective 

of the figures collected by the 2013 New Zealand Census, which states that 81.7% 

of the healthcare and social assistance industry is staffed by women (123). The 

respondents had a mean±SD age of 47.3±11.4 years, and a mean±SD of 19.5±11.5 

years as registered practitioners within their field. In terms of sample distribution 

by region of practice, our respondent numbers corresponded with population 

concentration by area. According to the Census, the seven most populous regions 

within New Zealand were Auckland (1,415,550), Canterbury (539,436), Wellington 

(471,315), Waikato (403,638), Bay of Plenty (267,741), Manawatu-Wanganui 

(222,672), and Otago (202,467). With the exclusion of Manawatu-Wanganui, our 

study collected responses from health professionals distributed in the same order 

of population numbers by region.  

In summary, the health professionals surveyed in this study are 

professionally experienced and practice in the most populous regions within New 

Zealand. Thus, the data obtained could arguably reflect the overall perception of 

health professionals nationwide in regards to nut consumption.  

 

5.2 Prevalence of Nut & Nut Butter Consumption 

5.2.1 Prevalence of nut consumption 

In this study, 93.8% of participants reported eating nuts of any kind within 

the 12 month recall period. By order of highest to lowest prevalence, the 5 most 

frequently consumed nuts were cashews (79.3%), almonds (74.2%), peanuts 

(73.8%), walnuts (65.8%), and Brazil nuts (49.6%). Our results are comparable to 

those of the 2008/09 NZANS study, where the most commonly consumed nuts, as 

measured by 24-hour diet recalls, were reported to be almonds (2%), peanuts (1.9%), 

mixed nuts (1.2%), cashews (1.2%), Brazil nuts (0.5%), and walnuts (0.4%) (14). 

Women were more likely to eat nuts compared to men, and consumption seemed 

to generally decrease with age. Consumption also seemed to be higher among 

participants who were never smokers and had at least tertiary non-degree level 



116 

 

education. Similarly, more employed participants ate nuts compared to retired 

participants, and this finding is supported by the common trend of consumption 

increasing alongside income increment.  

When comparing nut consumption prevalence, our finding of 93.8% of the 

sample population is unusually high compared to figures obtained from the 

NZANS (28.9% prevalence) (14), NHANES (6% prevalence) (81), and EPIC (7% 

prevalence) (82) studies. There are several possible reasons for this. Firstly, the 

different method and medium of data collection. The NZANS, NHANES and EPIC 

studies all utilised multiple pass 24-hour diet recalls as the method for data 

collection, whereas our study asked participants to recall any and all nut 

consumption in the last 12 months of their lives. This increase in recall time period 

opens the possibility for a higher degree of over-reporting due to participant 

memory issues (124). Furthermore, the 24-hour recalls in the other studies were 

conducted in interviews where multiple passes were used to improve recalls and 

increase specificity. On the other hand, our study used an online or mailed paper 

questionnaire, where the lack of an interviewer meant that participants might put 

less emphasis on their recalls, and risk of response bias is higher. Additionally, the 

pre-determined options available on the questionnaire might have made it easier 

for participants to inflate their consumption. Moreover, our study utilised the New 

Zealand electoral rolls to invite participation, but relied on individual interest and 

cooperation, which meant that due to the topic, respondents were more likely to be 

nut consumers than otherwise.  

As for nut consumption predictors, our findings are supported by the results 

from other studies, in that the female sex (EPIC), education (NZANS), 

socioeconomic status (NZANS & NHANES), and never smoking (NHANES) are 

predictors for nut consumption (14, 81, 82). One supposition is that perhaps people 

with a higher level of education (education) are able to secure better paying jobs 

(socioeconomic status) and thus are able to access an environment that impresses 

upon them the importance of healthy living (never smoking), which may have led 

to the decision to eat nuts as part of their usual diet.  
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5.2.2 Prevalence of nut butter consumption 

When limiting consumption to nut butters only, 69.4% of respondents 

answered to eating any nut butter in the survey. However, out of the 5 most 

common nut butters investigated, 68.2% of respondents indicated that they ate 

peanut butter, while less than 6% chose any of the other nut butters. In regards to 

predictors, nut butter consumers were more likely to be Māori, younger, and of 

higher BMI and education level.  

Unlike with nut consumption, there are fewer studies which have focused on 

nut butter consumption, or simply included their definition within ‘nuts’, and thus 

made it difficult to ascertain relevant prevalence and intake estimates. The 

2008/09 New Zealand Adult Nutrition Survey is one such study which did 

differentiate between whole nut and nut butter consumption (14). Brown et al. 

found that 7.2% of the New Zealand population were nut butter consumers, with 

6.4% being consumers of peanut butter. In the United States of America, 8% of the 

2001-04 NHANES study population reported eating peanut butter, but there was 

little mention of tree nut butters (76). This high proportion of peanut butter 

consumers among nut butter consumers reaffirms the similar finding in our study, 

and acts as a very clear reflection of the pervasiveness of peanut butter in the 

definition of nut butters. The NZANS study also reported that there was a 

tendency for participants who were Māori, in the lowest age bracket of 15-18 years, 

and who possessed a higher education level, to be nut butter consumers, which is 

in line with our findings (14).  

 

5.3 Frequency of Nut & Nut Butter Consumption 

Our study reported the frequency of nut and nut butter consumption in terms 

of eating occasions per month, without estimates of usual intake. This is mostly 

due to the missing data and ambiguity of answers in regards to the self-reported 

amount eaten. In an effort to afford flexibility, our questionnaire was designed to 

allow participants to choose their own unit of measure (grams, tablespoons, 

handfuls, or otherwise). However, due to lack of familiarity, many participants 

gave untenable answers or simply left the question on serve amounts blank. In 

response to that, our study shifted focus to report on total eating occasions per 
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month, with the assumption that the serve sizes were not appreciably different at 

each eating occasion.  

Among nut consumers, the 5 types of nuts eaten most frequently per month 

were almonds (7.2 eating occasions), cashews (4.8 eating occasions), peanuts (4.3 

eating occasions), walnuts (3.4 eating occasions), and Brazil nuts (3.3 eating 

occasions). According to the NZANS study (14), the most commonly consumed nuts 

in New Zealand were almonds, peanuts and mixed nuts, while the most popular 

nuts consumed in the United States of America were peanuts, mixed nuts and 

cashews. In Europe, the most commonly eaten nuts were walnuts, almonds and 

hazelnuts (14). With the exception of hazelnuts, our study identified the same four 

most frequently eaten nuts (almonds, cashews, peanuts, walnuts). Besides 

individual preference, one possible reason these nuts are the most commonly 

consumed may be due to their cost. An examination of regular prices at a local New 

Zealand supermarket showed that these four nuts, along with Brazil nuts and 

mixed nuts, were on average the cheapest compared to the other nuts (refer to 

Appendix H). The price of 100g of nuts can range from NZD$0.60 to NZD$10.36.  

As for frequency of nut butter consumption, our analysis was divided into 

peanut butter and tree nut butters. Unsurprisingly, in line with the prevalence of 

peanut butter consumers, consumers ate peanut butter (8.8 eating occasions) far 

more frequently compared to tree nut butters (0.9 eating occasions). Similar to the 

situation with nuts, peanut butter is considerably cheaper (usually priced below 

NZD$2.00 per 100g) than tree nut butters (usually priced above NZD$3.00 per 

100g) (Appendix H). The price of 100g of nut butter can range from NZD$0.60 to 

NZD$6.00. 

 

5.4 Form of Nuts Consumed & Method of Consumption 

Other than the type of nuts consumed, our study was also able to obtain 

information on the form and method in which the nuts were eaten. From the list 

we provided in the questionnaire, we found that majority of nut consumers ate 

their nuts raw (74.5%). However, a large number of them (60.5%) also ate them 

roasted & salted, and approximately 30% of consumers ate nuts salted. Compared 

to the 2008/09 NZANS, where 54% of whole nut consumers (67% of tree nut 
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consumers) ate nuts raw, and 28% ate nuts roasted & salted (14), our figures are 

noticeably much higher. If efforts are to be made to encourage the current New 

Zealand National Heart Foundation recommendation of 30g of nuts on most days, 

care should be taken such that recommendations include caution regarding salted 

nuts, so as to prevent any complications with individuals affected by hypertension 

(125). Tey et al. found that dry roasting and lightly salting hazelnuts do not appear 

to negate the cardioprotective effects observed in raw hazelnut consumption (126). 

The amount of salt added to the nuts in their study was about equal to that found 

in commercially available lightly salted nuts. Thus, it appears prudent that while 

recommendations should emphasise raw nuts, lightly salted and dry roasted nuts 

could also be included in the guidelines.  

While a vast majority of nut consumers (91.5%) reported eating nuts by 

themselves as a snack, about a quarter to a third of them reported eating nuts as 

part of cereals or a dish (commonly reported as hidden sources). Nuts in this form 

may make a useful contribution to overall nut intake and help the general public 

achieve the 30g/d guideline. However, nuts can be components of confectionary 

bars, which can contain high amounts of sugar and/or fat, and therefore advice on 

consuming these types of food sources of nuts should be limited. Helping the lay 

public become aware of the presence of nuts in more healthy foods commonly eaten 

in their regular diet may be a worthwhile endeavour, as the 2008/09 NZANS 

reported that 19.2% of nut consumption was from hidden sources (14). Similarly, 

the EPIC study reported that 20.8% of their population had consumed nuts from 

hidden sources, while the USA reported 25% (76). However, it should be noted that 

estimation of nut consumption from hidden sources is still very difficult to quantify 

and frequently underestimated (14).  

 

5.5 Reasons for Consuming Nuts 

Our study found that the majority of nut consumers cited liking the taste of 

nuts as one of their reasons for eating nuts (84.9%). The other reasons most 

frequently chosen in the survey are: because nuts are nutritious and/or good for 

health (66.8%), because nuts are a good source of protein (43.3%), because nuts are 

convenient and portable (41.5%), and because nuts are a good source of 



120 

 

energy/calories (37.4%). It is worth mentioning that when citing nuts as good for 

health (p=0.004) or for their convenient portability (p=0.021), significantly more 

women than men chose these reasons. There were also significantly more women 

who said that eating nuts can promote satiety (p<0.001) and that some nuts were 

good sources of selenium (p=0.029). Considering these reasons, we can perhaps 

speculate that women value nuts more as a good source of nutrients to improve 

health, compared to men. Thus, any future efforts to promote nut consumption in 

women could conceivably focus on these areas. However, there were no other 

significant differences found for the other reasons supplied in the questionnaire 

when looking at sex.  

As for ethnicity, there were no significant overall differences found for all the 

reasons provided. However, compared to other ethnicities, the Pacific Islanders 

group selected far fewer reasons for their consumption, which seems to indicate 

that their main reason for eating nuts is simply enjoyment of taste (86.7%). Less 

than half of all Pacific Island consumers said that they ate nuts because they are 

nutritious, only one fifth of them said it was because nuts are a good source of 

energy, and less than 7% said it was because nuts are a good source of vitamins 

and minerals. This suggests that Pacific Islander consumers do not view eating 

nuts as very beneficial. This finding is very important, as it shows us that there 

may be a specific group where targeted nutrition promotion regarding nuts is 

needed. However, it should be noted that as the Pacific Islander ethnicity had the 

lowest response rate, our study findings may be less extrapolated to this group.  

In terms of body mass index, the prevailing trend was that more consumers 

with normal BMI selected any reason for consuming nuts, compared to 

respondents who were overweight or obese. This suggests that nut consumers with 

normal BMI seem to be more aware that nuts are nutritious, a good source of 

calories, protein, vitamins and minerals, unsaturated fat, and selenium. 

Interestingly, this trend was reversed for the reason “Eating nuts can help lower 

cholesterol”. More obese (21.9%) and overweight (16.4%) consumers chose this as 

a reason they ate nuts, compared to respondents with normal BMI (13%). Similarly, 

more than one fifth of obese consumers said that they ate nuts because it promotes 

satiety, and more obese consumers selected weight management as a reason they 

ate nuts, compared to other BMI categories. This finding is supported by the 
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proportion of consumers who said that they ate nuts due to recommendations from 

a dietitian. More overweight (5.2%) and obese (3.4%) consumers cited this as a 

reason for their consumption, compared to 2% of consumers with normal BMI. This 

may indicate that overweight and obese nut consumers were more likely to see a 

dietitian for blood cholesterol and weight management issues, and thus more likely 

to be made aware that nut consumption is related to their concerns.  

Our study found that more people with a higher education level selected more 

reasons for their nut consumption. Nut consumers with non-secondary school 

education level had selected the fewest number of reasons compared to consumers 

with other levels of education. This is the finding which impresses that education 

may be one of the major gateways to population awareness of nut consumption 

benefits. As it was, 0% of consumers with non-secondary school level qualification 

said that they ate nuts because it was a good source of selenium, can help with 

satiety and weight management, or because a dietitian advised them to.  

On the other hand, it is interesting to note that only 2.1% and 3.6% of total 

nut consumers said that they ate nuts because their doctor or dietitian advised 

them to. This indicates that only a very small proportion of consumers ate nuts 

due to advice from a health professional, which raises the question of how often 

such advice is administered to patients.  

 

5.6 Reasons for Not Consuming Nuts and/or Nut butters 

Among all 710 respondents, 230 answered “No” to eating any nuts and/or nut 

butters in the survey. The predominant reason given for this was that they disliked 

the taste and/or smell of nuts. Dental issues causing discomfort during mastication 

was also a noteworthy reason. However, previous studies have compared the 

effects of consuming different forms of nuts on blood lipids, examining whole nuts, 

nut oils (127), nut butters (128, 129), and sliced or ground nuts (130). Collectively, 

these studies reported no significant differences in blood lipids between the 

different forms of nuts. Thus, individuals who find it difficult to consume whole 

nuts may instead be encouraged to consume sliced nuts, ground nuts, nut oils, or 

nut butters.  
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On the other hand, approximately 20% of non-consumers gave specific 

reasons for their decision to not include nuts or nut butters in their regular diet. 

These reasons can be loosely gathered into 4 different groups: 1) respondents did 

not like the other additives within nut products or nut spreads, such as chocolate, 

wheat by-products, salt, and oil; 2) respondents were concerned about health issues 

associated with eating nuts. For example, several respondents were of the opinion 

that eating nuts could trigger migraines, acne or other skin conditions; 3) 

respondents felt that nut spreads were not part of their food culture and thus felt 

no appeal to consume them. Alternatively, they cited liking other spreads over nut-

based ones, hence the exclusion in their diet; 4) some respondents have simply 

never consumed nuts or nut products, to their knowledge, with no specific reason 

behind this decision. A few participants said that they did not eat nut butters 

because they preferred unprocessed nuts, and another said that they ate enough 

nuts to justify not including any nut butters in their diet.  

One particular respondent said that they excluded nut butters from their 

household food list because their children were not allowed to bring food containing 

nut butters to school, where there was fear of allergic reactions from transference. 

According to the list of reasons for not consuming nuts or nut butters, we found 

that 1.7% of non-consumers said that they were nut intolerant, and 1.3% said that 

they were allergic to nuts or were in close contact with someone who was allergic 

to nuts.  

5.6.1 Nut Allergy / Intolerance 

In our study, 6 (0.8%) respondents answered that they were allergic to nuts 

and 17 (2.4%) said that they were intolerant to nuts. Resultant adverse conditions 

included anaphylactic shock, rash, hives, boils, cold sores, mouth irritation, 

stomach cramps, flatulence, and vomiting. However, there seems to be a 

discrepancy when looking at participants who selected their reasons for not eating 

nuts or nut butters. For this question, only 4 participants said that they did not 

eat nuts because they were nut intolerant, and only 3 said that they were allergic 

or in close contact with someone who was. It is possible that these participants 

meant that they were allergic or intolerant to only certain nuts and not to other 

nuts, which would have resulted in this discrepancy.  
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In the United States of America, a nationwide survey reported that the 

prevalence of tree nut or peanut allergy for adults and children below 18 years of 

age was 1.3% and 2.1%, respectively (87). Similarly, data from the United States, 

the United Kingdom, Canada, and Australia have consistently showed the 

prevalence of nut allergy in children below 18 years to be approximately 2% (19). 

However, obtaining exact estimates of the prevalence of nut allergy is challenged 

by methodological and sampling heterogeneity, especially in different countries. A 

systematic review found tree nut allergy prevalence ranging from 0.1% to 4.3% 

through food challenge tests (88), while a meta-analysis showed self-reported 

peanut allergy prevalence from 0% to 2% (131). Our study finding of 0.8% tree nut 

and peanut allergy prevalence through self-reporting is within the range of nut 

allergy prevalence previously observed. However, as our study was not designed to 

emphasize this aspect within the questionnaire, more robust studies would need 

to be carried out to reliably reaffirm our finding.  

As far as we are aware, they are no available studies which have examined 

reasons behind decisions to not eat nuts or nut products. Putting aside the obvious 

matter of avoiding nuts for people who are allergic or intolerant, obtaining more 

information on why people would choose not to consume nuts is an important step 

to facilitate efforts to increase nut consumption. Nutrition policy makers need to 

have access to more information to increase the efficacy of future nut consumption 

guidelines.  

 

5.7 Belief, Attitude, and Perception of Nuts & Nut Butters 

5.7.1 General Public 

In our study, participants were asked a series of questions to obtain 

information regarding their perceptions on nuts and nut products. They were 

asked to indicate their answers on a Likert scale of ‘strongly agree’, ‘agree’, ‘neither 

agree nor disagree’, ‘disagree’, and ‘strongly disagree’. They were also given the 

option to choose ‘I don’t know’, to differentiate between a lack of strong opinion 

from a lack of knowledge. To enable analysis and reporting, ‘strongly agree’ and 

‘agree’ answers were combined into one category, and the same was done to 

‘strongly disagree’ and ‘disagree’ answers.  
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A positive finding was that 70% of our respondents agreed that nuts are 

healthy, and 63% agreed that they are high in protein and a filling food item. On 

the other hand, more than 40% of participants indicated that they did not have 

knowledge on whether nuts are high in antioxidants, selenium, and iron, or if 

eating nuts would increase total blood cholesterol, risk of cardiovascular disease, 

or lower risk of diabetes. Furthermore, there was an almost equal proportion of 

answers across the Likert scale for the question on whether eating nuts would 

cause weight gain. This suggests that just as many people think that eating nuts 

would cause weight gain as those who did not think so, or those who did not know 

either way. This finding has been reported in another study, where a third of the 

participants said that eating nuts would cause weight gain, a third said that it did 

not, and a third did not have knowledge concerning this issue (16). Regarding this 

matter, previous epidemiology research has shown that nut consumers are leaner 

than non-consumers (68, 132), and intervention studies have shown that the 

inclusion of nuts in the habitual diet results in no weight gain or less weight gain 

than predicted (11, 99, 133). Thus, this appears to be an important area where 

education is required. Additionally, less than a third of participants had the 

knowledge to disagree with the statements that eating nuts would increase total 

blood cholesterol or the risk of cardiovascular disease. Given that the weight of the 

evidence suggests that consuming nuts does indeed reduce blood cholesterol levels 

and have cardioprotective effects (8-12, 37, 39, 40), it is evident that these scientific 

findings are not being conveyed effectively to the mainstream population.  

When asked about what would encourage or discourage participants from 

eating nuts, the biggest motivators seem to be if eating nuts would help 

participants be healthier, receive more nutrients, obtain the right balance of fats, 

and better affordability. This shows that besides the general premise of 

healthiness, cost is a major consideration for nut consumers. However, it is 

interesting to note that among those who do not eat nuts, only 9% said that it was 

because nuts were too expensive. This finding that cost is an important 

consideration is reaffirmed in the result from the question on what would 

discourage participants from eating nuts. Among all the hypothetical statements 

included in the question, a high monetary cost was the predominant deterrent that 

participants indicated would prevent them from eating nuts, followed by weight 
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gain and consuming too much fat. In the study by Pawlak et al., the authors 

similarly identified cost, fear of weight gain, and overconsumption of fat as barriers 

to nut consumption (16). The authors also reported that a doctor’s recommendation 

received the strongest agreement from their participants as a motivator to 

consume nuts. Our study results reaffirm this finding, as approximately 50% of 

our participants said that they would eat more nuts if a doctor or dietitians advised 

them to.  

To the best of our knowledge, Pawlak et al. was the only group of researchers 

who have previously looked at the public’s beliefs and knowledge concerning nuts. 

The authors used data from the Women, Infant, and Children (WIC) programme 

to assess public knowledge regarding nut nutrient content and linkage to disease 

prevention (16). They found that more than half of their participants did not know 

about the effects of eating nuts on cholesterol, cardiovascular disease, or diabetes. 

In 2012, a similar study with participants who had or were at risk of cardiovascular 

disease (CVD) and/or diabetes, showed that more than a third of participants did 

not know the impact of eating nuts on cholesterol levels, the risk of CVD or diabetes, 

while one fifth actually disagreed that nuts can reduce cholesterol (17). Our study, 

which did not differentiate between participants who had CVD or diabetes from 

those who did not, found results which were very similar to both studies. 

Additionally, similar to our study, the WIC participants viewed nuts as healthy, 

high in protein, and a good source of omega-3 fats (16). Among others, weight gain 

and allergy concerns were the top causes for their negative outlook on nuts.  

As for motivators and barriers, the WIC participants indicated that obtaining 

more nutrients and dietary fibre would encourage them to eats nuts, while a high 

cost would discourage them (16). In both Pawlak et al.’s 2009 and 2012 studies, 

participants indicated that a positive doctor’s recommendation would encourage 

them to eat nuts (16, 17). These findings reaffirm our own results that cost is a 

major barrier, and that recommendation by a health professional would play a 

large role in increasing nut consumption. However, it should be noted that there 

are several key differences in sample characteristics between our study and those 

by Pawlak et al. Firstly, the WIC study involved only 124 participants who were 

predominantly women (96%) and was limited to only a small geographical area of 

one county in North Carolina, USA (16). Additionally, they were mostly 
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Caucasians (53%) and African Americans (38%) from low income backgrounds 

where majority (87%) received an annual household income of <$35,000. 

Furthermore, the 2012 study consisted of only 85 participants, where a third were 

diagnosed with type II diabetes mellitus and the rest with one or more forms of 

CVD (17), which may have an impact on their health knowledge base compared to 

people who did not have these conditions. Conversely, our study sample (n=710) 

was taken from the nationwide population, reflected the various ethnicities within 

New Zealand in good proportions, had good distribution across income groups, and 

made no distinction between individuals with or without CVD and diabetes.  

5.7.1.1 Previous Advice Received & Future Intentions for Nut Consumption 

Our questionnaire asked participants if they previously received advice from 

health professionals regarding nut consumption, and if so, was it to increase, 

decrease or maintain their current consumption level. Our study found that less 

than 13% of all participants answered that they have ever received such advice, 

with 7.7%, 2.7%, and 2.4% told to eat more, eat less, and maintain their 

consumption level, respectively. In addition, 83.9% of participants said that they 

do not discuss nut consumption with their dietitian, general practitioner, or 

general practice nurse. This shows that nut consumption is currently a topic that 

is very rarely discussed in consultations with clients. Furthermore, even though 

about one fifth of participants responded that they would like to increase their 

current consumption level in the future, 73.2% indicated that they have no desire 

to change the amount that they are currently consuming. Considering that the 

mean grams of total nuts consumed by the New Zealand population was found to 

be only 5.2g per day, and only 17.9g per day among nut consumers (14), addressing 

this issue of reluctance and its underlying reasons is very important for any future 

attempts to increase nut consumption. As it stands, results from our study and 

previous studies (16, 17) clearly indicate that recommendations from a health 

professional would play a major role in influencing nut consumption.  

5.7.2 Health Professionals 

To the best of our knowledge, this study is the first to assess the beliefs, 

attitudes, and perceptions of nut consumption among health professionals. Along 

with comparison within the health professionals, the addition of the general public 
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data allowed us to compare and discern the difference in perceptions of on nut 

consumption between the two groups.  

In general, though overall positive, the dietitians (DT) were better informed 

regarding the nutrient content and had a better perception of the health benefits 

of nuts, compared to general practitioners (GP) or general practice nurses (PN). 

However, there were noticeably fewer GP who thought that nuts were healthy or 

high in antioxidants, compared to DT and PN. Furthermore, while majority of DT 

disagreed that eating nuts would increase total blood cholesterol, only about half 

of GP and PN reported the same. Moreover, about one fifth of GP and PN agreed 

that eating nuts would cause people to gain weight and increase total blood 

cholesterol. There was also a curiously higher number of PN (14.8%) who thought 

that nuts were low in vitamins & minerals, compared to DT (2.2%) and GP (5.8%). 

Among all the statements provided in the survey question, the health professionals 

seem most unsure about the iron and antioxidant content of nuts, as well as their 

effect on type II diabetes mellitus. These findings indicate that there is a need to 

improve the knowledge of health professionals, in particular the general 

practitioners and general practice nurses, in regards to the nutrient content and 

health benefits of nuts. There is strong evidence that regular nut consumption does 

not cause weight gain (39, 66), and is cardioprotective through the improvement 

in blood lipids (11, 56). In addition to their antioxidant content, nuts contain an 

array of phytochemicals with a range of bioactivity which may be beneficial to 

health, including antioxidant, anti-proliferative, anti-inflammatory, antiviral, and 

hypocholesterolemic effects (134). It is important that health professionals are 

made aware of these scientific findings as they are a major source of reliable 

information for individuals afflicted with the relevant illnesses.  

Unsurprisingly, the health professionals appear to be more informed on the 

benefits of nut consumption compared to the general public participants. However, 

there was one notable exception. Though about half of them said that they ‘do not 

know’ on the Likert scale, there were fewer general public participants (13.1%) who 

agreed that eating nuts can increase total blood cholesterol compared to GP 

(21.2%) and PN (22.2%). Also of note, more general public participants agreed that 

nuts were naturally high in salt, compared to the health professionals. In Pawlak 

et al.’s 2009 study using data from the WIC programme, 54% of their study 
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participants believed that nuts were high in salt (16). This is perhaps one issue 

which needs to be further explored between health professional and patient, as the 

salt content of nuts is dependent upon preparation method, and in the case of nut 

butters, additives to the nut product. By itself, raw nuts are not naturally high in 

sodium, ranging from approximately 2mg per 100g for Brazil nuts to 11mg per 

100g for cashews (29). These amounts are low compared to pre-packaged sliced 

white bread and fresh/cooked pasta, which contain 510mg and 287mg of sodium 

per 100g food, respectively (29). Perhaps this misconception of nuts having a high 

salt content is due to the fact that many people report consuming nuts which were 

salted (30%) or roasted & salted (61%). It is important to educate the general public 

on this difference when imparting advice to consume nuts.  

Despite the finding that 84% of the general public participants said that they 

do not discuss nut consumption with a health professional, and 73% indicated that 

they have no intention to change the amount that they are currently consuming, 

50% of the general public participants have stated that they would consume more 

nuts if advised to by a doctor or dietitian. This highlights the importance of the 

role of the health professional when it comes to influencing patient decisions to 

consume nuts. As such, understanding their perceptions and working knowledge 

base is vital to any future actions to increase nut consumption.  

 

5.8 Nut Consumption Advice from Health Professionals 

The health professional participants were asked whether they advised their 

patients to eat more nuts, eat fewer nuts, or if they did not mention nut 

consumption to their patients at all. More dietitians advised their patients to eat 

more nuts, compared to general practitioners and general practice nurses. On the 

other hand, fewer GP advised their patients to eat fewer nuts compared to DT and 

PN. The majority of DT (82.7%) advised their patients to eat more nuts and 

approximately 40% told them the opposite, while about half and a quarter of the 

GP did the same. At 45%, PN had the highest proportion of participants who 

advised their patients to eat fewer nuts, while the GP had the highest proportion 

of those who chose not to mention nut consumption to their patients. All the health 
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professionals were allowed to choose multiple answers for this question in the 

survey.  

5.8.1 Reasons for Recommending More, Less, or Not Recommending at all 

Among the three health professions, dietitians advised their patients to eat 

more nuts the most (82.7%), followed by general practice nurses (63.1%) and 

general practitioners (55.5%) (all p<0.001). When asked for the reasons behind 

their recommendations, the top three reasons for this advice were 1) nuts are 

healthy/nutritious; 2) nuts are a good source of protein; and 3) nuts are a good 

source of unsaturated fat. Based on their answers, the health professionals also 

acknowledged that they advise increased consumption of nuts because nuts are a 

good source of calories, vitamins & minerals, selenium, and can promote satiety. 

Curiously though, significantly more PN advised patients to increase nut 

consumption for the purpose of iron intake (41.5%), compared to GP (29%) and DT 

(17.9%) (all p<0.001). This result may warrant more exploration into the 

differences in knowledge and professional opinions between the health professions. 

“All women (including pregnant and breastfeeding women) should be encouraged 

to eat two servings of lean meat, poultry, seafood, eggs, nuts, seeds, or legumes per 

day, and to choose wholegrain breads or cereals…” is among the practical advice 

concerning iron intake recommended by the New Zealand Ministry of Health (135). 

General practice nurses, who are involved in delivering continuous care in areas 

such as lifestyle care, women’s health, population health, and chronic disease 

management (136), may be more likely to advise patients to eat more nuts in 

regards to iron intake. However, DT may view nuts in a different light, and do not 

regard iron intake as a major reason for advising higher nut consumption. For 

example, despite the fact that nuts are still useful sources of iron, DT may be more 

aware of the inhibitory effect on non-haem iron absorption due to the phytate 

content of nuts (135).  

As for recommendation to eat fewer nuts, more PN dispensed this advice 

(45%), compared to DT (41.2%) and GP (26.7%). The main reasons for 

recommending a decrease in nut intake were due to the fact that 1) nuts are high 

in calories; 2) nuts are high in fat; and 3) regular consumption of nuts can cause 

weight gain. Quite a number of respondents also chose cost and nut allergy as 



130 

 

reasons for their negative recommendation. Notably, approximately 30% of DT also 

cited other reasons for their recommendation. Their comments generally centred 

on concerns for patients with renal impairment and on patients who were 

struggling with overconsumption and weight issues.  

More GP chose to not mention nut consumption to their patients (39%), 

compared to PN (25.5%) and DT (11%) (all p<0.001). The top reasons chosen for 

this decision were 1) their patients have more pressing concerns than nut 

consumption; 2) the health professional does not know enough about nuts & their 

benefits; and 3) nuts are too costly for their patients. This result shows that besides 

the varying patient needs, the knowledge of the health professional and cost of 

nuts play a large role in whether nuts are mentioned to patients. There were also 

comments which said that nuts were not mentioned to patients because some 

health professionals did not conduct consultations, were involved in only 

parenteral-enteral nutrition, were involved in the nutrition of only very young 

children, did not have time to discuss nut consumption on top of a normal 

consultation, or did not think nut consumption was an important topic.   

Overall, many of the health professionals left clarifying comments which 

explained that the type of advice they dispensed depended upon the needs and 

goals of their patients. Patient age, physiological needs, BMI, diet history, 

medication, and dental condition all have to be taken into account. For example, 

DT working in oncology said that they would recommend an increase in nut butter 

consumption to increase patient calorie and protein intake. Underweight children 

are also a frequent target for advice to increase consumption. However, for 

overweight or obese patients, the advice offered was always to be mindful of the 

high calorie content of nuts as they are energy dense foods and may work against 

any prescribed weight-loss diets. On the other hand, health professionals working 

in surgical wards mentioned that they typically do not recommend nut 

consumption, and those in nephrology were usually concerned with an increase in 

the filtration burden due to the potassium and phosphorus content. Those who 

chose not to mention nut consumption have also cited reasons of nut allergy or a 

lack of need based on the patient’s diet history. Regardless of professional group, 

there were ample comments which stressed the importance of eating nuts which 

were unsalted and did not have additions of fat and sugar, as well as the need for 
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moderation. This suggests that a number of health professionals were already well 

informed of some issues concerning nut consumption.  

5.8.2 Type of Nuts & Nut Butters Recommended 

One of the questions in our survey asked the health professionals if they 

specified the type of nuts they recommended to their patients. We found that 

majority of DT merely advised patients to consume nuts in general, while about 

half of GP and PN did the same. Among the nuts which were specifically named, 

almonds were the most frequently recommended by all three health professions, 

followed by Brazil nuts and walnuts. This is interesting to note, as we found that 

these three nuts were also among those most prevalently and frequently eaten by 

the general public in our survey. Perhaps this result is an example of the effect of 

a health professional recommendation, which we have previously suggested would 

play a large role in encouraging people to eat nuts.  

It is not surprising that these three nuts were specifically mentioned in nut 

consumption recommendations. Almonds have received a lot of marketing where 

they have been advertised as having a low glycaemic index, and being an excellent 

source of monounsaturated fats, α-tocopherol, dietary fibre, and plant sterols, 

which work to convey a hypolipidemic effect (34, 137). Although this is true of most 

nuts, the marketing behind almonds may have resulted in their increased 

popularity. On the other hand, Brazil nuts are a well-known food source of 

selenium, which is needed in the human body for immune and antioxidant 

functions, as well as thyroid hormone metabolism (32). The selenium content of a 

food item reflects the soil in which it was grown, and thus tends to vary according 

to region. New Zealand soils however, are low in selenium (135), and a 

recommendation to eat more Brazil nuts will enhance selenium status (33). 

Perhaps the knowledge that NZ soils are low in selenium has resulted in higher 

intakes of Brazil nuts. Lastly, walnuts have long been studied for positive health 

benefits due to their high content of polyunsaturated fatty acids, and in particular 

their omega-3 PUFA (138). Researchers have since shown that walnut enriched 

diets can beneficially affect blood lipids and other cardiovascular disease risk 

factors (138). The unique fatty acid composition of walnuts may be the reason that 

health professionals were more likely to recommend this type of nut.  
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Regarding the type of nut butter recommended, approximately 40% of DT, 

one in five GP, and one in four PN said that they recommended nut butters in 

general. However, of the nut butters, the one most frequently mentioned was 

unsurprisingly peanut butter. One could assume that this was because peanut 

butter is the cheapest and most readily available nut butter (Appendix H).  

Overall, GP and PN were more likely to recommend specific nuts, whereas 

DT were more likely to recommend nuts in general. This may reflect the specialised 

nutrition training of DT, and their awareness that even with the differing nutrient 

content, no specific nut is more superior to another in overall benefit to health. 

Also, GP and PN were less likely to recommend nut butters compared to DT. This 

might suggest that GP and PN view nut butters in a less positive light, possibly 

due to the common additives of sugar, salt, and oil. 

 

5.9 Perceived Healthiness of Peanuts 

In many studies concerning nuts, it is common to find that there is a 

distinction made for tree nuts and peanuts. This divide is likely to be due to the 

fact that peanuts are a legume, and therefore by definition cannot be grouped 

together with the other nuts. Alternatively, the separation might have been made 

to enable immunology researchers easier access to data concerning peanut food 

allergy. However, whether it is due to this distinction in research reporting or 

merely the fact that peanuts are widely accessible, peanuts seemed to have gained 

the stigma of being ‘unhealthy’, especially in the context of weight management 

(139). As previously discussed in the literature review, the nutritional composition 

of peanuts is not appreciably different from that of other nuts (29). Furthermore, 

consumption of nuts (peanuts or otherwise) has not been shown to be associated 

with weight gain, but in fact may aid in weight loss and weight management (11, 

67, 70). Additionally, as peanuts are on average the cheapest nut to consume 

within New Zealand (usually priced below NZD$2.00 per 100g) (Appendix H), it 

may be a suitable option for people who are price-conscious.  

In our questionnaire to the health professionals, we asked them to rate the 

healthiness of peanuts against tree nuts. They were asked to choose between the 

options: much more healthy; slightly more healthy; about the same; slightly less 
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healthy; much less healthy. Space was also provided to enable them to comment 

on their answer. This was done in an effort to better understand the perception of 

health professionals in regards to peanuts and what sort of advice they might 

potentially be giving their patients.  

Our study found that approximately 50% of dietitians (DT) said that peanuts 

were about as healthy as other nuts, and 45% said that peanuts were slightly less 

healthy compared to other nuts. However, only slightly more than a quarter of 

general practitioners (GP) and general practice nurses (PN) said that peanuts were 

about as healthy as other nuts, while more than 50% said that peanuts were 

slightly less healthy compared to tree nuts. Additionally, almost a fifth of GP and 

PN said that peanuts were much less healthy compared to other nuts. This finding 

serves to clearly illustrate the difference in the perception of healthiness of peanuts 

between health professionals. Significantly more GP and PN were inclined to have 

a negative view of peanuts, compared to dietitians. Also, more dietitians wrote 

additional comments regarding this question (93 respondents), compared to GP (48 

respondents) and PN (28 respondents).  

Parsing through the comments showed that all health professionals were 

concerned with the salt and fat content of processed peanuts. They mentioned that 

many people liked eating roasted and salted peanuts, and that peanuts had more 

saturated fat compared to tree nuts. Dietitians also mentioned that due to their 

low cost, peanuts are the most likely to be included in confectionary, which are 

high in sugar content. They were of the opinion that peanuts contained fewer 

vitamins, minerals, and antioxidants, compared to tree nuts. Several dietitians 

also mentioned that individual dietary needs would influence peanut intake, while 

more GP were concerned with overconsumption leading to excess of calories and 

the dangers of nut allergy. On the other hand, general practice nurses seemed to 

have less of a strong opinion on peanuts, and several comments suggested that 

they themselves were not aware of the reasons behind their negative view of 

peanuts.  

In conclusion, due to their low cost, peanuts are commonly used to produce 

many confectionary and high calorie snacks. This may have inadvertently lead to 

the common belief that peanuts are inherently more calorie dense and/or contain 
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more fat. There is a need to clarify this misconception, especially among health 

professionals who act as reliable sources of information for their patients.  

 

5.10 Barriers to and Facilitators of Regular Nut Consumption 

In our nationwide study involving a representative sample of 710 randomly 

selected participants from the general population, we have managed to identify a 

number of predictors of nut consumption. Being female and having a higher 

education level and household income are positively associated with nut 

consumption, and age and smoking status are negatively associated. These 

findings are supported by the results from the NZANS, EPIC and NHANES 

studies (14, 81, 82).  

As for facilitators which can motivate individuals to increase regular nut 

consumption, we found that a positive recommendation from a health professional 

was seen as a strong incentive. Almost half of our general public participants said 

that they would consume more nuts if advised to by a doctor or dietitian. This 

finding is supported by previous studies (16, 17). The possibility of better health 

and obtaining more nutrients were also strong motivators. These motivators are 

related to the knowledge base of the respondents. By increasing public knowledge 

of the nutritional content and health benefits of nuts, the general public would be 

more likely to consume nuts with the understanding that doing so will improve 

their health. In other words, being well informed about the health benefits of nuts 

should increase nut consumption. Also regarding this, there is evidence which 

supports that the recommendation to consume 30g of raw nuts a day not only 

reduces the risk of all-cause and cardiovascular mortality (8, 9), but also improves 

diet quality (140).  This effect of improving nutrient profiles is more pronounced 

when nuts are consumed in place of less healthy foods such as chocolates and 

potato crisps (140).  

In terms of barriers to regular nut consumption, we identified that the most 

common deterrent was if it cost too much money. Our general public respondents 

have clearly selected a high monetary cost as the predominant factor which would 

prevent them from maintaining a regular level of nut consumption. A large number 

of respondents also mentioned the fear of weight gain as a reason they opted not 
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to increase nut intake. Both these barriers were likewise previously highlighted in 

earlier studies (16, 17). While there was some nut avoidance due to allergy in the 

general public respondents, the health professionals were much more concerned 

about this matter. Due to this, a significant number of health professionals chose 

to recommend fewer nuts or not mention nuts to their patients at all. However, 

personal liking for the taste of nuts also seemed to play a major role in whether an 

individual chose to eat nuts or not. The opposite is also true, as the top reason cited 

for not eating nuts seemed to be a dislike for the taste and/or texture.  

 

5.11 Promotion of Nut Consumption 

5.11.1 Addressing Nut Taste and Acceptability 

As previously mentioned, our study found that personal liking for the taste of 

nuts is the top consideration in an individual’s decision to eat nuts. The dislike of 

nut taste and/or texture is also the foremost reason cited as to why respondents 

chose not to eat nuts. In other words, any effort to increase nut consumption on a 

population level will have to address the long term acceptability of regular nut 

consumption in regards to taste and texture. There are very few studies which have 

examined this association.  

One such study by Tey et al. investigated the long-term acceptability of 

regular hazelnut consumption (130). Forty eight participants were involved in a 

crossover feeding trial, where each participant was given 30g/d of hazelnuts in one 

of three different forms (whole, sliced, and ground) for 4 weeks each. The authors 

found that for each hazelnut form, the ‘overall liking’ and ‘desire to consume’ 

ratings were stable throughout the feeding periods. This indicated that the study 

participants not only liked the nuts, but wanted to continue consuming them 

throughout the entire feeding trial. Thus, within the context of this study, regular 

nut consumption in various physical forms was deemed acceptable and sustainable 

(130).  

Another study by Tey et al. investigated if dry roasting and lightly salting 

hazelnuts would affect their cardioprotective properties (126). In this study, 72 

participants were asked to consume 30g/day of either raw or dry roasted, lightly 

salted hazelnuts for 28 days each. The authors found that dry roasting and lightly 
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salting hazelnuts did not seem to negate the cardioprotective effects observed with 

raw hazelnut consumption. The ‘desire to consume’ and ‘overall liking’ for both 

forms of hazelnuts also did not significantly differ and remained high throughout 

the eating periods (126). This suggests that any future advice on nut consumption 

could be extended to include dry roasted and lightly salted nuts as part of a heart 

healthy diet. This is particularly important, as our study found that 60% of the 

general public respondents said that they ate their nuts roasted & salted. 

Knowledge that dry roasting and lightly salting nuts will not negatively affect their 

cardioprotective properties will be encouraging to individuals who avoid eating raw 

nuts due to dislike of the taste. This finding may also be applicable to the food 

industry, as it will enable them to address taste issues in their products without 

detriment to the health benefits of nuts. However, these two studies involved only 

a small convenience sample population, which may consist of people who already 

like nuts, and was limited to hazelnuts. Further studies involving more types of 

nuts, with a larger representative sample, will be needed to suitably address this 

issue of regular nut consumption acceptability.  

5.11.2 Education of Health Professionals 

Our study has identified that obtaining more nutrients and recommendation 

by a health professional are strong facilitators of nut consumption. The advice 

disseminated by health professionals to their patients will likely contribute to the 

bulk of public knowledge concerning nuts, as well as influence their nut intake. 

Therefore, it is imperative that steps be taken to help health professionals become 

better trained to impart essential and accurate information to the public, in 

addition to being better informed of the health benefits of nuts themselves, 

especially in regards to disease management.  

A recent paper by Eisenberg and Burgess entitled “Nutrition Education in an 

Era of Global Obesity and Diabetes: Thinking Outside the Box” encourages the 

formation of novel educational strategies, aimed towards better preparing current 

and future health professionals to advise and educate patients in self-care (141).  
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“…… [The authors] explore several ideas for reforming 

nutrition education, including ‘teaching kitchens’ as required 

laboratory classes for nutrition and lifestyle instruction, 

wearable technologies for tracking behaviours and 

physiological data relating to lifestyle choices, and the 

prospect of hospitals and other medical venues serving as 

exemplars of healthy, delicious food options……” (141) 

The results of our study indicate that general practitioners and general 

practice nurses require more knowledge on the cardioprotective properties of nuts, 

especially of their effect on blood cholesterol and weight management. There is 

ample evidence which supports that regular and moderate consumption of nuts 

does not adversely affect body weight, and may in fact be helpful in weight 

management (11, 12, 39, 66). Consuming nuts or nut butters in place of other 

energy-dense snacks has also been shown to improve diet quality while 

maintaining body weight (140, 142). Additionally, there needs to be further 

clarification on the healthiness of peanuts compared to tree nuts. As it stands, the 

data collected by our study shows that health professionals already have a 

reasonable grasp of the particulars relating to nut consumption (nutrient content; 

health benefits; tailoring advice to patient needs). Furthermore, the comments by 

many of the health professionals in the survey indicate that quite a number of 

them were already aware of the appropriate serving size of nuts and the 

recommended frequency of consumption by the Ministry of Health (3). The 

foundation of knowledge is already present. What is needed is simply support to 

advance their professional development. At the end of our survey, we sent out a 

short summary of our findings, along with some facts and advice on nuts, to all the 

health professionals who participated in our study.  

(A copy of the cover letter with the study results for the health professionals can be found in 

Appendix I) 
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5.12 Response Rate 

Figure 4 shows the survey response rate separated by mode of questionnaire. 

The total response rate was 44% for the general public, 55% for the dietitians, 49% 

for the general practitioners, and 56% for the general practice nurses. Our 

response rate is comparable to other mail surveys conducted across Australia and 

New Zealand (143-145). An Australian mail survey using a random sample from 

their electoral rolls to assess weight perceptions and weight control behaviours 

achieved a response rate of 42% (143), while the Australian Longitudinal Study on 

Women’s Health achieved a response rate of 53% for their mid-age cohort (144). 

Within New Zealand, a nationwide mail survey of influences on the consumption 

of fruits and vegetables, which also used the electoral rolls for sample selection, 

achieved a response rate of 45% among men (145).   

Overall, the paper questionnaire led to a better response rate than the web-

based one, especially in the case of the general public respondents. The exception 

to this were the dietitians, who had returned considerably more responses through 

the online survey. We speculate that this may have been due to the fact that the 

health professionals likely had a higher chance of having access to modern 

information technologies due to occupational necessity. This would account for the 

only minor difference in the response rates for the paper and web questionnaires 

for the general practitioners and general practice nurses. Moreover, the dietitians 

had a lower mean age (42.5±12.0 years) compared to general practitioners 

(50.6±10.3 years) and general practice nurses (50.9±8.4 years), which suggests that 

a number of them belong to a younger generation who may be more technologically 

inclined. Indeed, our finding that the paper questionnaire achieved a higher 

response rate than the web-based one is contrary to the results of another study. 

Cobanoglu et al. compared mail, fax, and web-based surveys in a university setting 

among 300 randomly selected hospitality professors (146). The authors found that 

the web survey achieved a significantly higher response rate at 44%, compared to 

the mail survey with a response rate of 26%. However, it should be noted that the 

authors had specifically chosen from a technologically advanced population, and 

this may have had the effect of increasing the probability of response to the web 

survey. Our study population, which is truly random from the New Zealand 

electoral rolls, did not have this guarantee of easy access to information technology.  
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5.12.1 Advantage of a Mixed-mode Design 

Our study utilised a mixed-mode design, using both a web-based and paper-

based platform for the survey questionnaires. This dual medium design was chosen 

in order to extend the survey coverage to people who preferred surface mail 

questionnaires to the online version. This had the added advantage of making the 

survey available to participants who did not have access to the internet, or were 

not comfortable with using computers. Dillman reports that switching to a 

different mode of data collection after the first mail out increases response rates 

and can preserve data quality (108). Also, the use of an internet survey as the first 

mode of data collection allows for substantial cost savings (108). The study by 

Cobanoglu et al. which compared mail, fax, and web-based survey methods, found 

that when the target sample size is more than 200, a web-based survey is 

significantly cheaper than a fax or mail based method (146). A web-based survey 

also codes data automatically, which eliminates the need for hand coding, thus 

saving researcher time and resources, and decreases data entry errors (146). As 

for the effectiveness of either method, Kaplowitz, Haplock, and Levine had 

demonstrated that if preceded by a mailed invitation, as in our study, the response 

rate to a web-based survey is comparable to that of a mailed questionnaire method 

(147). The higher response rate for the mailed questionnaires in the general public 

respondents could likely be due to the higher average age of this study population 

(53 years). Participants of an older generation might have found it difficult to 

navigate around an online website, and preferred to use a paper questionnaire, 

which would have been more familiar to them. The work by Kaplowitz, Haplock, 

and Levine showed that the mean age of their participants who chose the mail 

questionnaire (30.6 years) was significantly higher than the mean age of the 

participants who chose the web survey (24.1 years) (p<0.05) (147). The effect of 

respondents’ age on the response rates of different survey modes have not been 

widely reported and merits further study.  
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5.13 Strengths & Limitations of the Study 

5.13.1 Strengths 

The strengths of this study include the random selection of participants 

(general public) from the New Zealand electoral rolls, the vigorous survey method, 

the use of a mixed-mode survey design, and the fact that this is the first nationwide 

study to assess belief, attitude, and perception on nut consumption among the 

general public and health professionals.  

Our study utilised the 2014 New Zealand electoral rolls as the pool from 

which our participants were randomly selected. The New Zealand electoral rolls 

contain the names and address details of 97% of New Zealand residents who are 

eligible to vote in elections (109). This enabled us to extend the coverage of our 

survey to all areas with a postal address within the country. It also meant that 

every member of the general public target population (men and women aged 18 to 

120 years) had the same probability of being chosen to participate in the survey 

(108). Our study design also allowed for oversampling of those individual marked 

with the Māori descent flag to ensure that we collected ample data on a frequently 

under-represented ethnic group. Our results show that our study sample was 

reasonably representative of our target population. While our response rate of 44% 

among the general public respondents was lower than expected, it was comparable 

to a similar nationwide mail survey of influences on fruit and vegetable 

consumption, which had achieved a 45% response rate among men (145). Our 

health professional study sample was likewise chosen from the 2014 New Zealand 

electoral rolls based on their listed occupations.  

Another strength of this study is the vigorous survey approach. Using 

Dillman’s Tailored Design Method (108), we ensured that participants were 

reminded about the survey one, two, and four weeks after the initial invitation to 

participate. Additionally, non-monetary incentives, in the form of University of 

Otago Nut Team pens and prize draws of supermarket gift cards, were used to help 

increase survey response rate. Several personal correspondences with the 

researchers indicated that interest in the survey was fuelled by the desire for the 

prize draws. Furthermore, our survey questionnaires were pre-tested among a 

representative sample of the target populations prior to implementation of the 
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main study. Comments made by the pretesting participants enabled us to refine 

the questionnaires to increase comprehensibility and acceptability in the main 

study (118).  

A further strength of this study was the use of a mixed-mode design. We 

employed a web version and paper mail version of the questionnaires. This dual 

medium method enabled us to: 1) increase the response rate by extending coverage 

to those who did not have access to or were not comfortable using the internet; 2) 

decrease costs by saving on printing of paper questionnaires; and 3) save 

researcher time and resources by excluding the necessity of hand coding for the 

electronic questionnaires.  

To the best of our knowledge, this study is the first nationwide survey to look 

at the beliefs, attitudes, and perceptions of nut consumption among the general 

public, as well as health professionals. Previous research in this area has used 

small, specific populations. For example, the work by Pawlak et al. on this subject 

matter initially involved only 124 women in the Women, Infant, and Children 

(WIC) programme from a small geographical area of one county in North Carolina, 

USA (16). Additionally, the participants were mostly Caucasians and African 

Americans from low income backgrounds where majority received an annual 

household income of <$35,000. Pawlak et al.’s later study consisted of only 85 

participants, where a third were pre-diagnosed with type II diabetes mellitus and 

the rest with one or more forms of CVD (17). Comparatively, our study had a much 

more representative sample population on which to base our results. This means 

that our results are more likely to be extrapolated to the general population. Our 

study also made a separate emphasis on nut butters, which are often overlooked 

and incorporated in the definition of nuts in many other studies.  

Despite a few comments on the length of the questionnaires, most 

participants were able to complete them within 30 minutes, as clear and 

comprehensive instructions had been provided to guide the participants 

throughout the questionnaires.  
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5.13.2 Limitations 

There are a number of limitations to bear in mind when interpreting the 

results of this study. Firstly, as the questionnaires were self-administered, there 

is uncertainty on whether respondents fully understood the questions or had 

answered as truthfully as possible. Regarding this, a certain level of literacy had 

to be assumed for the sample populations. There is also the possibility of social 

desirability bias, which may have led respondents to over-report their nut intake 

and other healthy behaviours (148). Additionally, height and weight were both self-

reported in the questionnaire. Larson has previously reported that weight is often 

under-reported and height over-reported in studies due to the desire to conform to 

perceived societal norms (149), though a recent New Zealand study reports that 

among middle-aged women, self-reported weight has been shown to be reliable 

(150). Nevertheless, the veracity of self-reported height and weight in our study 

cannot be ascertained, and thus were used as best possible approximate to 

calculate body mass index. Furthermore, as there was no interviewer present to 

assist in memory recall, a 12 month recall as specified by the questionnaire might 

have been fairly difficult for the respondents to accurately evoke. On the other 

hand, respondents might have felt less intimidated by being able to complete the 

survey anonymously at their leisure.  

While our final general public sample was acceptably representative of the 

target population, there was some under-sampling of Pacific Islanders, which may 

have had an effect, however minor, on the final results. This also means that 

results may not be able to be extrapolated to this group. Moreover, as the survey 

was designed for voluntary participation, there is the possibility that the 

participants recruited consisted of a subset of the population with markedly 

different dietary practices regarding a specific food item, compared to the whole.  

An additional shortcoming of our study was the lack of extensive validation. 

Only content and face validity were tested in our questionnaires, while criterion 

and construct validity were not (100, 105). Content validity, involving the two-

stage process of item generation and review, were subjectively tested multiple 

times by a panel of experts. However, face validity involving pre-testing of the 

questionnaires in a sub-sample of the intended study populations was conducted 
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only once. Moreover, the pre-testing sample for the general public questionnaire 

might not have been representative of the target population. This was due to the 

fact that the pre-testing was conducted on a voluntary basis in Dunedin, Otago, 

where majority of the participants had tertiary or higher education qualifications. 

Within New Zealand, less than 28% of the population have tertiary or higher 

education qualifications (123). Thus, the pre-testing sample population might not 

have had a broad enough range, in terms of education status, to identify other 

possible issues within the questionnaire. It is possible that the questionnaire might 

not have managed to incorporate some aspects which may have improved the 

results produced. Furthermore, pre-testing was done only for the web version of 

the questionnaire, and not the paper version. The different visual layout may have 

had an effect on how the participants responded to the questions. To minimise this 

effect, we designed both versions of the questionnaire to be as similar as possible.  

One notable limitation of the general public questionnaire was the question 

on the amount of nuts eaten. On the online version, a design flaw caused 

participants to miss a column where respondents were to indicate the amount of 

nuts they ate on every occasion. Continuous monitoring by researchers identified 

this issue quickly and follow-up questions were mailed out to the corresponding 

respondents. Regardless, participants still found it hard to answer this question 

on paper, suggesting that it was perhaps less of a design flaw and more of an issue 

with recall difficulty. Additionally, to afford more flexibility in the measuring units 

used to quantify amount of nuts eaten, we sacrificed the uniformity of a 

predetermined serving size. However, as previously mentioned, many respondents 

found this question difficult to answer, and most had left it blank. This meant that 

we could only report on total eating occasions per month, with the assumption that 

the serve sizes were not appreciably different at each eating occasion. 

Finally, feedback from the health professionals indicated that it would have 

been useful to differentiate them by areas of specialty. For example, dietitians who 

worked in public health centres would have had more of an opinion on nut 

consumption compared to those specialising in surgical or gastrointestinal 

dietetics. By specifying areas of expertise, more pertinent data could have been 

collected from the appropriate parties.   
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6 Areas for Future Research 

Our study highlights a number of areas worthy of future research. Firstly, to 

enhance the results from our study, our questionnaires would need to undergo 

additional development and validation tests to improve upon the design. Secondly, 

as our results reflect that there is a disconnect between scientific evidence and 

public knowledge, appropriate dissemination techniques would need to be 

established to be used in spreading factual information about nut consumption 

health benefits. This is especially important for the health professionals, as half of 

the general public respondents have said that they would eat more nuts if advised 

to by a doctor or dietitian. It would also be interesting to see if the more recently 

trained health professionals have more accurate or up to date knowledge regarding 

the health benefits of nuts, compared to their more professionally senior peers. 

This may determine whether increased teaching of health professionals during 

their training is necessary.  

In our study, we identified cost as the main barrier to increasing nut 

consumption, and future studies will have to address this issue. Improved 

replication studies could stratify nut intake by household income to see if 

availability of funds is associated with nut intake. This association is especially 

important for the Māori and Pacific Islander ethnicities, as Statistics New Zealand 

has reported that they are youthful populations, and may not have the economic 

ability to afford expensive nuts (119). Peanuts and peanut butter could be 

suggested as cheaper alternatives to tree nuts. However, there is not much 

research on the health benefits of peanut butter compared to whole nut intake and 

other nut butters. Consequently, there may be merit in investigating the health 

benefits from the regular consumption of peanut butter.  

At the population level, efforts should be made to emphasise the possible 

affordability of nuts and nut butters through their cheaper options (Appendix H), 

and the recommended serving size and eating frequency. While the Eating and 

Activity Guidelines for New Zealand Adults 2015 (3) do specify to “Eat at least 2 

servings of legumes, nuts or seeds a day” where one serving is “30g nuts or seeds 

(small handful)”, it is difficult for the general public to keep the regular 
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consumption of nuts in mind due to their low visibility. The New Zealand National 

Heart Foundation has a Healthy Heart Visual Food Guide which has included nuts 

along with oils and seeds as a separate food group itself (15). However, excluding 

the Mediterranean food pyramid, nuts are frequently included as part of the 

protein food group, with meat, poultry, seafood, eggs, and legumes, in food guide 

models (76). This low visibility makes it difficult to increase public awareness of 

nuts as an excellent source of energy, cis-unsaturated fats, vitamins & minerals, 

and bioactive substances.   

Lastly, there should be some consideration given to the result that the paper 

mail questionnaire produced better overall response rates than the online version. 

Among the general public respondents, we postulate that this may be due to the 

population’s high mean age at 53 years, which may have caused a predilection 

towards the paper questionnaire (147). It was noted however, that among the 

health professionals, the dietitians produced a higher response rate for the web 

questionnaire, which may reflect that computers are regularly used as part of their 

work. Despite the advantages of using a mixed-mode design of web and paper 

platforms for our survey (lower cost, fewer resources needed) (108, 146), any 

similar future studies will need to conduct appropriate focus groups to optimise 

the utilisation of this method.  
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7 Conclusion 

Our study is the first in New Zealand and elsewhere to conduct a nationwide 

survey to assess the barriers to and facilitators of regular nut consumption. It is 

also the only study, to our knowledge, which has looked at the beliefs, attitudes, 

and perceptions of nut consumption among the general populace as well as health 

professionals. Thus, this research fills an important gap in literature, allowing us 

to identify factors which may influence nut intake, and compare public perception 

on nut consumption against that of health professionals. Gaining a clear 

understanding of the discrepancy between scientific discoveries and public 

knowledge, as well as the recommendations currently being dispensed by health 

professionals, will enable public health policy makers to determine more effective 

methods of increasing nut consumption within the population.  

Our study involved 710 general public participants and 759 health 

professionals (318 dietitians, 292 general practitioners, and 149 general practice 

nurses) who had been randomly selected from the New Zealand electoral rolls. 

Approximately 94% of the general public respondents reported eating nuts within 

the last 12 months, with the five most popular nuts being cashews, almonds, 

peanuts, walnuts, and Brazil nuts. Predictors for nut consumption included being 

female and having a higher education level and household income. The general 

public participants reported that their top three reasons for eating nuts were 

because: 1) they like the taste of nuts; 2) nuts are good for health / nutritious; and 

3) nuts are a good source of protein. On the other hand, they chose not to eat nuts 

because they did not like the taste and/or texture and because nuts were high in 

fat.  

We found that the beliefs, attitudes, and perceptions of our participants are 

inconsistent with the scientific knowledge about the health aspects of nuts. Overall, 

a number of the general public participants had basic knowledge of the nutrient 

content of nuts, with a third or more able to distinctly agree whether nuts were 

high or low in energy, protein, vitamins & minerals, fat, fibre, antioxidants, 

selenium, and iron; and at least a fifth cited these as reasons for their consumption 

of nuts. However, it was disconcerting to note that only approximately 15% of the 
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general public participants responded that they ate nuts because nuts could help 

lower blood cholesterol and decrease risk of cardiovascular disease. Additionally, 

about half of all general public participants did not know about the effect of nut 

consumption upon total blood cholesterol, risk of cardiovascular disease, and type 

II diabetes mellitus. Of the health professionals, dietitians were found to have 

better knowledge of nuts, compared to general practitioners and general practice 

nurses. One concerning finding was that, while the majority of dietitians disagreed, 

one in five general practitioners and general practice nurses thought that eating 

nuts could cause weight gain and an increase in total blood cholesterol. These 

misconceptions would need to be addressed as there is strong evidence of the 

cardioprotective effects of nuts (11, 56), as well as the feasibility of nuts in weight 

management (39, 66). Future efforts in educating the general public as well as 

health professionals should concentrate on highlighting the beneficial effects of 

nuts on risk of cardiovascular disease, in addition to emphasising that nut intake 

in moderation would not lead to weight gain.  

We found that one of the strongest facilitators for regular nut consumption 

was a positive recommendation from a health professional. Approximately 50% of 

general public participants said that they would consume more nuts if advised to 

by a doctor or dietitian. Additionally, respondents indicated that they would eat 

more nuts if they knew for certain that doing so would make them healthier or 

provide them with more nutrients. This means that if the general public and health 

professionals were made aware of the full range of the health benefits of regular 

nut consumption, there may possibly be a two-fold effect on increasing nut intake: 

firstly, by the individuals themselves; and secondly, through the encouraging 

advice of their health professional. This emphasises the importance of conveying 

complete and accurate information concerning nut consumption to the general 

public and health professionals. Conversely, high monetary cost, fear of weight 

gain, and avoidance due to allergy seemed to be the main barriers to regular nut 

intake. Addressing these issues will be an important part in increasing nut intake. 

While there is little to be done about nut allergies, cheaper options such as peanuts 

or peanut butter may be suggested as alternatives to tree nuts, and the scientific 

evidence that there is no association between nut intake and weight gain may be 

used as reassurance.  
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In closing, future promotion of nut consumption should focus on addressing 

the barriers to and facilitators of nut consumption which were identified in this 

study. Improving the knowledge base of the general public and health 

professionals in regards to the health benefits of nuts will ensure that 

recommendations to increase intake of nuts are given and received more readily, 

and that individuals are more likely to consume nuts on their own. Health 

educators should also work alongside the public in coming up with suitable options 

(e.g. emphasising the cheaper nut choices) for those who may feel a financial 

burden when advised to include more nuts in their regular diet. As for health 

professionals, there is a need for health educators to focus on the cardioprotective 

effects of nut consumption, particularly on the risk of cardiovascular disease, as 

well as the use of nuts in weight management.  
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Form Updated: November 2013 

UNIVERSITY OF OTAGO HUMAN ETHICS COMMITTEE 

APPLICATION FORM: CATEGORY B 

(Departmental Approval) 

 

 

1. University of Otago staff member responsible for project:  

 

Surname Brown First Name Rachel Title Dr. 
 

2. Department/School: Department of Human Nutrition 
 

3. Contact details of staff member responsible: 

 rachel.brown@otago.ac.nz 
 

4. Title of project: 

 Barriers to and facilitators of regular nut consumption 
 

5. Indicate type of project and names of other investigators and students:  

Staff Research    Names  

 

Student Research         Names   

Level of Study (e.g. PhD, Masters, Hons)    

 

External Research/  Names 

Collaboration 

  Institute/Company 
 

 

 

 

 

 

 

 
 

 

Dr. Alex Chisholm, Andrew 

Gray,  

Sook Ling Leong 

 
Janet (Lee Ching) Yong 

Masters 
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6. When will recruitment and data collection commence? 

 July 2014 

When will data collection be completed? 

 July 2015 

7. Brief description in lay terms of the aim of the project, and outline of the research 

questions that will be answered (approx. 200 words): 

 

Regular nut consumption is associated with a reduction in cardiovascular disease (CVD) 

risk. The Heart Foundation of New Zealand recommends the consumption of 30g/day 

of nuts. However, results from the 2008/09 New Zealand Adult Nutrition Survey 

indicate that population mean intakes of nuts is low (5.2g/day). Understanding 

perceptions of nut consumption may provide important insight for developing effective 

strategies to promote increased nut intake. The current study will be the first nationwide 

survey to examine knowledge, beliefs, and perceived benefits and barriers influencing 

nut intake among the general adult population and healthcare professionals in New 

Zealand.  

 

The aims are: 

 

1. To assess the knowledge, beliefs, and perceived benefits and barriers regarding the 

intake of nuts among the general adult population and healthcare professionals in 

New Zealand. 

2. To assess the influence of beliefs and knowledge regarding nuts on 

recommendations made by New Zealand healthcare professionals (i.e. dietitians, 

practice nurses, general practitioners) 

 

8. Brief description of the method. Include a description of who the participants are, how 

the participants will be recruited, and what they will be asked to do:- 

 

Participants 

 A random sample of 1600 male and female adults aged 18 years or older will be 

randomly selected from the New Zealand electoral rolls, including the Māori rolls in 

August 2014. The New Zealand electoral rolls contain the names and address details of 

97% of New Zealand residents who are eligible to vote in elections. Co-investigator, 

Andrew Gray, a biostatistician, will perform the sample selection. A separate subsample 

of 400 General Practitioners, 400 practice nurses, and 400 dietitians registered under the 

New Zealand Dietitians Board will be invited to participate in the study. They will be 

selected from the New Zealand electoral rolls by searching for occupation. In the case 

of under-recruitment, additional healthcare professionals may be recruited through their 

respective professional registration boards. All potential participants will be notified that 

by completing the survey, it would be taken as their consent to take part in the study. 
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 Survey Procedures 

Data collection will be carried out according to a modified form of Dillman’s validated 

tailored mixed-mode survey. In Phase I, potential participants will receive a postal letter 

inviting them to complete the survey online. All participants (including those who had 

responded by this time) will be sent a postal thank you/reminder postcard seven days 

after the first invitation to complete the web survey. In Phase II, non-online respondents 

will be sent a postal 12-page questionnaire with a cover letter and a postage-paid return 

envelope 20 days after the first invitation to participate in the online survey. A postal 

thank-you/reminder postcard will be sent to all non-online respondents 10 days after 

the Phase II mail out. Past research has shown that switching to a different mode of data 

collection after the first mail out increases response rates.  

 

Incentives 

General Public Only 

In Phase I, potential participants will be informed in the invitation letter that those who 

complete the online survey within the first two weeks will be entered into a draw to win 

one of five $100 cash prizes. In Phase II, participants who return completed 

questionnaires will be entered into a draw to win one of five $50 cash prizes. During 

the Phase II mail out, a pen with the study name will be included as an unconditional 

non-monetary incentive. A systematic review of randomised controlled trials of 

incentives influencing response to postal questionnaires reported that the odds of 

response doubled when monetary incentives were used compared to when no monetary 

incentives were included. 

 

Questionnaire for the General Public: 

The questionnaire will include questions on demographic details, their nut consumption 

habits, as well as their attitudes, beliefs, and perception of nuts. The questionnaire will 

comprise mainly of multiple-choice questions, with a handful of open-ended questions, 

and is estimated to take 20 minutes to complete (see attached questionnaire).  

 

Questionnaire for General Practitioners: 

The questionnaire will include questions on demographic details, their knowledge of 

nuts, as well as their perception and professional recommendations concerning nut 

consumption. The questionnaire will comprise of multiple-choice questions, and is 

estimated to take 5 minutes to complete (see attached questionnaire).  

 

Questionnaire for Dietitians:  

The questionnaire will include questions on demographic details, their knowledge of 

nuts, as well as their perception and professional recommendations concerning nut 

consumption. The questionnaire will comprise of multiple-choice questions, and is 

estimated to take 5 minutes to complete (see attached questionnaire). 

 

Questionnaire for Practice Nurses: 

The questionnaire will include questions on demographic details, their knowledge of 

nuts, as well as their perception and professional recommendations concerning nut 

consumption. The questionnaire will comprise of multiple-choice questions, and is 

estimated to take 5 minutes to complete (see attached questionnaire). 
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Pretesting 

General Public 

The questionnaire for the general public will be pretested in a convenience sample of 44 

male and female adults aged 18 years or older. The sample will be ethnically 

representative, using figures from the New Zealand Census 2013. Participants will be 

recruited through word-of-mouth of University staff, who will be contacted through 

departmental e-mails. Pretesting will be carried out on-site as well as long-distance using 

the cognitive interviewing techniques of the retrospective ‘think-aloud’ process and 

follow-up probing questions. Participants interviewed on-site will be individually 

invited to the department where the online questionnaire will be administered, followed 

by the cognitive interview. A pretesting session for a single participant is estimated to 

take 45 minutes to complete. Participants interviewed long-distance will be emailed the 

weblink to the online questionnaire, and given a phone call immediately after they’ve 

completed the questionnaire. The time for the questionnaire completion and phone 

interview will be pre-arranged with the interviewer.  

 

Healthcare Professionals 

The questionnaire for the healthcare professionals will be pretested in a convenience 

sample of at least 5 General Practitioners, 5 dietitians, and 5 practice nurses. Participants 

will be recruited through word-of-mouth of University staff, who will be contacted in 

person as well as through departmental e-mails. Pretesting will be carried out on-site as 

well as long-distance using the cognitive interviewing techniques of the retrospective 

‘think-aloud’ process and follow-up probing questions. Participants interviewed on-site 

will be individually invited to the department where the online questionnaire will be 

administered, followed by the cognitive interview. A pretesting session for a single 

participant is estimated to take 20 minutes to complete. Participants interviewed long-

distance will be emailed the weblink to the online questionnaire, and given a phone call 

immediately after they’ve completed the questionnaire. The time for the questionnaire 

completion and phone interview will be pre-arranged with the interviewer.  

 

 

9. Disclose and discuss any potential problems: (For example: medical/legal problems, 

issues with disclosure, conflict of interest, safety of the researcher, etc.) 

None. 
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*Applicant's Signature:   .............................................................................   

Name (please print): ………………………………………………………. 

 Date:  ................................ 

*The signatory should be the staff member detailed at Question 1. 

ACTION TAKEN 

 Approved by HOD Approved by Departmental Ethics Committee 

 Referred to UO Human Ethics Committee 

 

Signature of **Head of Department: .......................................................................... 

Name of HOD (please print): ………………………………………………………. 

 Date: ..................................................... 

**Where the Head of Department is also the Applicant, then an appropriate senior staff 

member must sign on behalf of the Department or School. 

Departmental approval:  I have read this application and believe it to be valid research and 

ethically sound.  I approve the research design.  The research proposed in this application is 

compatible with the University of Otago policies and I give my approval and consent for the 

application to be forwarded to the University of Otago Human Ethics Committee (to be 

reported to the next meeting). 

 

IMPORTANT NOTE: As soon as this proposal has been considered and approved at departmental 

level, the completed form, together with copies of any Information Sheet, Consent Form, 

recruitment advertisement for participants, and survey or questionnaire should be forwarded to the 

Manager, Academic Committees or the Academic Committees Administrator, Academic 

Committees, Rooms G22, G23 or G24, Ground Floor, Clocktower Building, or scanned and 

emailed to either gary.witte@otago.ac.nz. or jane.hinkley@otago.ac.nz 

 

  

 

mailto:gary.witte@otago.ac.nz
mailto:jane.hinkley@otago.ac.nz
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4th July, 2014. 

 

To Whom It May Concern: 

 

RE: Request for Electoral List for research purposes 

 

We wish to request a copy of the New Zealand Electoral List for our research project 

which will examine the barriers to and facilitators of regular nut consumption.  

 

Regular nut consumption is associated with a reduction in cardiovascular disease 

(CVD) risk. The Heart Foundation of New Zealand recommends the consumption of 

30 g/day of nuts. However, results from the 2008/09 New Zealand Adult Nutrition 

Survey indicate that population mean intakes of nuts is low (5.2g/day). Understanding 

perceptions of nut consumption may provide important insight for developing effective 

strategies to promote increased nut intake. The attitude of health professionals 

regarding nut consumption is also an important consideration and so this study will 

also assess the beliefs and knowledge regarding nut consumption among healthcare 

professionals (dietitians, practice nurses, and general practitioners). The current study 

will be the first nationwide survey to examine knowledge, beliefs and perceived 

benefits and barriers influencing nut intake among the general adult population and 

health care professionals in New Zealand. 

 

We therefore request the New Zealand electoral rolls, including the Māori rolls, in order 

to obtain a random sample of 1600 male and female adults aged 18 years or older 

Associated Investigator Andrew Gray, a biostatistician, will perform the sample 

selection. We will also use the electoral role to search for health professionals 

including general practitioners, practice nurses, and dietitians. A letter will be sent to 

all potential participants requesting them to take part in a study where they will be 

required to complete an online questionnaire. 
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The results of this study will provide important information on the factors influencing 

nut consumption in New Zealand. Understanding perceptions of nut consumption will 

provide important insight for developing effective strategies to promote increased nut 

intake and thus overall health. 

 

 

Kind regards 

 

 

 

Dr Rachel Brown     Professor Harlene Hayne 

Senior Lecturer,      Vice-Chancellor 

Department of Human Nutrition,    University of Otago 

University of Otago. 
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- Pre-testing invitation flyer for general public 

- Pre-testing invitation flyer for health professionals 

- Pre-testing questions for general public 

- Pre-testing questions for health professionals 
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Pretesting (General Public) 

 

We are planning to conduct a nationwide online survey to examine the 

knowledge, beliefs, and perceived benefits and barriers influencing nut intake 

among the general adult population in New Zealand.  

 

Before we initiate the survey, we would like to ensure that our questionnaire is 

as clear and as easy to complete as possible. To that end, we would really 

appreciate your feedback and thoughts on the questionnaire. We are interested 

in all your comments, be it positive or negative.  

 

Firstly, I would like you to complete the questionnaire, after which we will have 

a short interview on your experience. The questionnaire should take about 20 

minutes, and the interview another 20 minutes. Do you have any questions 

before we start? 

 

Cognitive Interview Questions 

 

(Time of questionnaire completion is taken by interviewer) 

 

1. What thoughts came to mind as you were completing the survey? 

2. Did the survey hold your attention?  

3. Why do you think it did so? 

 

4. What aspects were most/least prominent about the survey? 

 

5. What did you like or not like about filling up the survey? 

 

6. What do you think about the Note on the definition of nuts and nut butters? 

7. Can you describe what this meant?  

8. Did the definition aid in your understanding of the questions? 

 

9. What do you think about the questions?  

10. How easy were they to understand?  

11. Were there any that were difficult to interpret? 

12. How easy were they to answer? 

 

13. What do you think about the available answers? 

14. How relevant did you find them?  

15. Were there any that were confusing? 

16. How confident are you in your answers? 

 

17. Overall, did you find any words or sentences difficult to understand? 

 

18. What do you think about the order of questions? 

 

19. What do you think about the look and layout of the questionnaire? 

20. How easy was it to use or navigate? 
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21. Were there any questions you were uncomfortable answering? 

22. Can you put into words your thoughts on this? 

 

23. Do you have other comments? 

 

 

*Summary aspects to assess: 

Feel of the questions/sentences 

Comprehension of the questions/sentences (Paraphrase) 

Ease of answering the questions (Confidence Rating) 

Liking of the look/layout 

Any discomfort 

Any redundancy 

Additional suggestions 
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Pretesting (Healthcare Professionals) 

 

We are planning to conduct a nationwide online survey to examine the 

knowledge, beliefs, and perception regarding nut consumption, and how these 

factors influence recommendations to patients among healthcare professionals. 

 

Before we initiate the survey, we would like to ensure that our questionnaire is 

as clear and as easy to complete as possible. To that end, we would really 

appreciate your feedback and thoughts on the questionnaire. We are interested 

in all your comments, be it positive or negative.  

 

Firstly, I would like you to complete the questionnaire, after which we will have 

a short interview on your experience. The questionnaire should take about 5 

minutes, and the interview 15 minutes. Do you have any questions before we 

start? 

 

Cognitive Interview Questions 

 

(Time of questionnaire completion is taken by interviewer) 

 

1. What thoughts came to mind as you were completing the survey? 

2. Did the survey hold your attention?  

3. Why do you think it did so? 

 

4. What aspects were most/least prominent about the survey? 

 

5. What did you like or not like about filling up the survey? 

 

6. What do you think about the Note on the definition of nuts and nut butters? 

7. Can you describe what this meant?  

8. Did the definition aid in your understanding of the questions? 

 

9. What do you think about the questions?  

10. How easy were they to understand?  

11. Were there any that were difficult to interpret? 

12. How easy were they to answer? 

 

13. What do you think about the available answers? 

14. How relevant did you find them?  

15. Were there any that were confusing? 

16. How confident are you in your answers? 

 

17. Overall, did you find any words or sentences difficult to understand? 

 

18. What do you think about the order of questions? 

 

19. What do you think about the look and layout of the questionnaire? 

20. How easy was it to use or navigate? 
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21. Were there any questions you were uncomfortable answering? 

22. Can you put into words your thoughts on this? 

 

23. Do you have other comments? 

 

 

*Summary aspects to assess: 

Feel of the questions/sentences 

Comprehension of the questions/sentences (Paraphrase) 

Ease of answering the questions (Confidence Rating) 

Liking of the look/layout 

Any discomfort 

Any redundancy 

Additional suggestions 
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- Information sheet for participants (general public) 

- Information sheet for participants (health professionals) 

- Consent form for participants (general public) 

- Consent form for participants (health professionals) 
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[Reference Number: as allocated upon approval by the Human Ethics Committee] 

 [Date] 

 

 

BARRIERS TO AND FACILITATORS OF REGULAR NUT CONSUMPTION 

 

INFORMATION  SHEET  FOR  PARTICIPANTS  

(GENERAL PUBLIC) 
 

Thank you for showing an interest in this study.  Please read this information sheet carefully 

before deciding whether or not to participate.  If you decide to participate we thank you.  If you 

decide not to take part there will be no disadvantage to you and we thank you for considering 

our request.   

 

What is the Aim of the Project? 
 

We are interested in how individuals perceive nuts, and why some people choose to eat nuts, 

while others do not. The aim of the study is to better understand people’s eating habits and 

beliefs regarding nut consumption. The results of the study will provide important information 

for future recommendations regarding nut consumption. This project is being undertaken as 

part of the requirements for Janet Yong’s Master’s Degree in Science. 

 

What Types of Participants are being sought? 
 

We are seeking 1600 participants aged over 18 years to take part in this study. Participants will 

be randomly selected from the New Zealand Electoral Roll. You can access the online survey 

using a computer and the internet. If you do not have access to a computer, you may free phone 

us on 0800 211 459 to request a paper version of the questionnaire. We will post this to you 

along with a pre-paid envelop so you can post the questionnaire back to us.  

 

What will Participants be asked to do? 

 

Should you agree to take part in this study, 
 

 You will need to access the online questionnaire on the internet through the provided 

weblink and unique ID number. If you do not have access to a computer or the internet, 

you can call 0800 211 459 to request a paper copy of the questionnaire. 

 You will need to complete this questionnaire within 2 weeks.  

 The questionnaire is estimated to take 20 minutes to complete.  

 If you complete the questionnaire within 2 weeks, you will be put into a draw to win one 

of five grocery vouchers worth $100. 
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Please be aware that you may decide not to take part in the study without any disadvantage to 

yourself. 

 

What Data or Information will be collected and what use will be made of it? 

The questionnaire will primarily ask questions about your dietary habits regarding nuts, as well 

as about your attitudes, beliefs, and perception of nuts. We will also ask a few demographic 

questions, such as age and sex, for statistical analysis purposes. Your response will be 

identifiable only by your given unique ID number, which will correspond with your registration 

in the electoral roll. However, this information will only be accessible by the study researchers. 

The data collected from the questionnaire will be confidential and securely stored in such a way 

that only the researchers mentioned below will be able to gain access to it. At the end of the 

study, any personal information will be destroyed immediately except that, as required by the 

University’s research policy, any raw data on which the results of the study depend will be 

retained in secure storage for five years, after which it will be destroyed. The summarized 

results of the questionnaire may be presented to staff and students at the University of Otago 

Department of Human Nutrition, and may also be published as part of a Master’s thesis 

(available in the University of Otago Library, Dunedin, New Zealand), but every attempt will 

be made to preserve your anonymity. 

 

Can Participants change their mind and withdraw from the project? 

 

You may withdraw from participation in the study at any time without any disadvantage to 

yourself. 

 

What if Participants have any Questions? 

If you have any questions about our study, either now or in the future, please feel free to contact 

either: 

Janet Yong or Dr. Rachel Brown 

Department of Human Nutrition  Department of Human Nutrition 

University Tel No: 0 800 211 459  University Tel No: 03 479 5839 

Email: nut.team@otago.ac.nz  Email: rachel.brown@otago.ac.nz 

 

This study has been approved by the Department stated above. However, if you have any concerns about 

the ethical conduct of the research you may contact the University of Otago Human Ethics Committee 

through the Human Ethics Committee Administrator (ph 03 479-8256). Any issues you raise will be 

treated in confidence and investigated and you will be informed of the outcome. 
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[Reference Number: as allocated upon approval by the Human Ethics Committee] 

 [Date] 

 

 

BARRIERS TO AND FACILITATORS OF REGULAR NUT CONSUMPTION 

 

INFORMATION  SHEET  FOR  PARTICIPANTS  

(HEALTHCARE PROFESSIONALS) 
 

Thank you for showing an interest in this study.  Please read this information sheet carefully 

before deciding whether or not to participate.  If you decide to participate we thank you.  If you 

decide not to take part there will be no disadvantage to you and we thank you for considering 

our request.   

 

What is the Aim of the Project? 
 

The aim of the study is to better understand the knowledge and beliefs of healthcare 

professionals regarding nut consumption, and how these factors influence patient 

recommendations. The results of the study will provide important information for healthcare 

professionals in future practice regarding nut consumption. This project is being undertaken as 

part of the requirements for Janet Yong’s Master’s Degree in Science. 

 

What Types of Participants are being sought? 
 

We are seeking 400 General Practitioners registered under the Medical Council of New Zealand, 

400 practice nurses, and 400 dietitians registered under the New Zealand Dietitians Board. You 

can access the online survey using a computer and the internet. If you do not have access to a 

computer, you may free phone us on 0800 211 459 to request a paper version of the 

questionnaire. We will post this to you along with a pre-paid envelop so you can post the 

questionnaire back to us.  

 

What will Participants be asked to do? 

 

Should you agree to take part in this study, 
 

 You will need to access the online questionnaire on the internet through the provided 

weblink and unique ID number. If you do not have access to a computer or the internet, 

you can call 0800 211 459 to request a paper copy of the questionnaire. 

 You will need to complete this questionnaire within 2 weeks.  

 The questionnaire is estimated to take 5 minutes to complete.  

 

Please be aware that you may decide not to take part in the study without any disadvantage to 

yourself. 
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What Data or Information will be collected and what use will be made of it? 

The questionnaire will ask questions about your knowledge of nuts, as well as your perception 

and professional recommendations concerning nut consumption. We will also ask a few 

demographic questions, such as age and sex, for statistical analysis purposes. Your response 

will be identifiable only by your given unique ID number, which will correspond with your 

registration within your respective professional registration boards. However, this information 

will only be accessible by the study researchers. The data collected from the questionnaire will 

be confidential and securely stored in such a way that only the researchers mentioned below 

will be able to gain access to it. At the end of the study, any personal information will be 

destroyed immediately except that, as required by the University’s research policy, any raw 

data on which the results of the study depend will be retained in secure storage for five years, 

after which it will be destroyed. The summarized results of the questionnaire may be presented 

to staff and students at the University of Otago Department of Human Nutrition, and may also 

be published as part of a Master’s thesis (available in the University of Otago Library, Dunedin, 

New Zealand), but every attempt will be made to preserve your anonymity. 

 

Can Participants change their mind and withdraw from the project? 

 

You may withdraw from participation in the study at any time without any disadvantage to 

yourself. 

 

What if Participants have any Questions? 

If you have any questions about our study, either now or in the future, please feel free to contact 

either: 

Janet Yong or Dr. Rachel Brown 

Department of Human Nutrition  Department of Human Nutrition 

University Tel No: 0 800 211 459  University Tel No: 03 479 5839 

Email: nut.team@otago.ac.nz  Email: rachel.brown@otago.ac.nz 

 

This study has been approved by the Department stated above. However, if you have any concerns about 

the ethical conduct of the research you may contact the University of Otago Human Ethics Committee 

through the Human Ethics Committee Administrator (ph 03 479-8256). Any issues you raise will be 

treated in confidence and investigated and you will be informed of the outcome. 
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BARRIERS TO AND FACILITATORS OF REGULAR NUT CONSUMPTION 

 

 

CONSENT  FORM  FOR  PARTICIPANTS 

(GENERAL PUBLIC) 
 

I have read the Information Sheet concerning this study and understand what it is about. All my 

questions have been answered to my satisfaction. I understand that I am free to request further 

information at any stage. 

I know that: 

1. My participation in the study is entirely voluntary; 

 

2. I am free to withdraw from the study at any time without any disadvantage; 

 

3. Personal identifying information, such as names and e-mail addresses, will be destroyed 

at the conclusion of the study, but any raw data on which the results of the project depend 

will be retained in secure storage for at least five years; 

 

4. Upon completion of the questionnaire within 2 weeks, I am eligible to enter the draw 

for grocery vouchers worth $100; 

 

5. The results of the study may be published and will be available in the University of 

Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve my 

anonymity.   

 

 

I understand that by completing the questionnaire, online or otherwise, I am thereby 

giving my informed consent. 
 



Consent form for participants (health professionals) 
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BARRIERS TO AND FACILITATORS OF REGULAR NUT CONSUMPTION 

 

 

CONSENT  FORM  FOR  PARTICIPANTS 

(HEALTHCARE PROFESSIONALS) 
 

I have read the Information Sheet concerning this study and understand what it is about. All my 

questions have been answered to my satisfaction. I understand that I am free to request further 

information at any stage. 

I know that: 

1. My participation in the study is entirely voluntary; 

 

2. I am free to withdraw from the study at any time without any disadvantage; 

 

3. Personal identifying information, such as names and e-mail addresses, will be destroyed 

at the conclusion of the study, but any raw data on which the results of the project depend 

will be retained in secure storage for at least five years; 

 

4. The results of the study may be published and will be available in the University of 

Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve my 

anonymity.   

 

 

I understand that by completing the questionnaire, online or otherwise, I am thereby 

giving my informed consent. 
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- 1st mail out study invitation cover letters 

- 2nd mail out reminder postcards  

- 3rd mail out reminder cover letters 

- 4th mail out reminder postcards 

- Paper questionnaire request cover letter 

- Follow up question cover letter 

- Follow up question 

- Common query response letter 

 

 



1st mail out study invitation cover letter (general public) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

Dear 

 

We would like to invite you to participate in a research study conducted by the Department of 

Human Nutrition, University of Otago.  

 

We are interested in how individuals perceive nuts, and why some people choose to eat nuts, 

while others do not. The results of the study will provide important information for future 

recommendations regarding nut consumption.  

 

In order for the results to be truly representative of the practices and beliefs of New 

Zealanders nation-wide, it is very important that we receive as many completed 

questionnaires as possible. The questionnaire will only take around 20 minutes to complete. 

If you would like to participate in the study, we would be most grateful if you could complete 

the online questionnaire available through this weblink: 

 

http://www.surveygizmo.com/s3/1703044/nut-team  
 

Once logged into the questionnaire, please enter this unique ID number: ____study_id_____ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way.  

 

Please be assured that your answers will be treated with the utmost confidence. Your 

response will be identifiable only by your given unique ID number.  

 

As a token of our appreciation, all participants who complete the online questionnaire within 

the first 2 weeks will go into a draw to win one of five grocery vouchers worth $100.  

 

On the back of this letter are answers to some of the questions you may have about this study. 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 

http://www.surveygizmo.com/s3/1703044/nut-team
mailto:nut.team@otago.ac.nz


1st mail out study invitation cover letter (general public) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Frequently Asked Questions: 
 

 

How was I chosen? How did you get my name and address? 
 

All the participants of this study have been selected from the New Zealand Electoral Rolls. 

Your name was drawn through a scientific sampling process which ensures that every voter 

aged 18 years and over had an equal chance of being selected.  

 

What am I being asked to do? 
 

If you decide to participate in this study, you will need to complete the online questionnaire 

available at the weblink printed on the first page of this letter. This would usually take about 

20 minutes. The questions focus on your nut consumption habits, as well as on your 

perception of nuts in general.  

 

Who should complete the questionnaire? 
 

It is important that your answers reflect your eating habits and beliefs, and not those of 

someone else in your family.  

 

What if I don’t have a computer / access to internet? 
 

Please call us at 0800 211 459, and we will post you a paper copy of the questionnaire along 

with a Freepost envelop to return the completed questionnaire.   

 

What are my rights as a participant in this study? 
 

We assure you that your participation in this study is entirely voluntary. If you decide for any 

reason not to complete the questionnaire, there will be no disadvantage to you whatsoever.  

 

What can I expect of the researchers? 
 

We will do our absolute best to keep your answers strictly confidential. The use of unique ID 

numbers on the questionnaires ensures that your name is not linked to your answers. 

Information collected will be stored securely and will be destroyed after a period of 5 years.  

 

Will I be reimbursed for my time? 
 

Upon completion of the questionnaire within the first 2 weeks, your name will automatically 

be in the draw for one of five grocery vouchers worth $100. 

 

 

Many thanks for your time and assistance. 

 

 



1st mail out study invitation cover letter (dietitians) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Mailing_address_5 

Post_code 
 

 

Dear 

 

We would like to invite you to participate in a research study conducted by the Department of 

Human Nutrition, University of Otago.  

 

We are interested in your knowledge, beliefs, and perception regarding nut consumption, and 

how these factors influence your patient recommendations. The results of the study will 

provide important information for healthcare professionals in future practice regarding nut 

consumption. 

 

In order for the results to be truly representative of the practices and beliefs of New Zealand 

healthcare professionals nation-wide, it is very important that we receive as many completed 

questionnaires as possible. The questionnaire will only take around 5 minutes to complete. If 

you would like to participate in the study, we would be most grateful if you could complete 

the online questionnaire available through this weblink: 

 

http://www.surveygizmo.com/s3/1703322/nut-teamDT 

 

Once logged into the questionnaire, please enter this unique ID number: ____study_id_____ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way.  

 

Please be assured that your answers will be treated with the utmost confidence. Your 

response will be identifiable only by your given unique ID number.  

 

On the back of this letter are answers to some of the questions you may have about this study. 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 

http://www.surveygizmo.com/s3/1703322/nut-teamDT
mailto:nut.team@otago.ac.nz


1st mail out study invitation cover letter (dietitians) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Frequently Asked Questions: 
 

 

How was I chosen? How did you get my name and address? 
 

All the participants of this study have been selected from the New Zealand Electoral Rolls. 

Your name was drawn through a scientific sampling process based on your occupation, which 

ensures that every healthcare professional in selected professions had an equal chance of 

being selected.  

 

What am I being asked to do? 
 

If you decide to participate in this study, you will need to complete the online questionnaire 

available at the weblink printed on the first page of this letter. This would usually take about 

5 minutes. The questions focus on your knowledge and perceptions of nut consumption, as 

well as on your recommendations to patients regarding nut consumption.  

 

What if I don’t have a computer / access to internet? 
 

Please call us at 0800 211 459, and we will post you a paper copy of the questionnaire along 

with a Freepost envelop to return the completed questionnaire.   

 

What are my rights as a participant in this study? 
 

We assure you that your participation in this study is entirely voluntary. If you decide for any 

reason not to complete the questionnaire, there will be no disadvantage to you whatsoever.  

 

What can I expect of the researchers? 
 

We will do our absolute best to keep your answers strictly confidential. The use of unique ID 

numbers on the questionnaires ensures that your name is not linked to your answers. 

Information collected will be stored securely and will be destroyed after a period of 5 years.  

 

 

 

Many thanks for your time and assistance. 

 

 



1st mail out study invitation cover letter (general practitioners) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Mailing_address_5 

Post_code 
 

 

Dear 

 

We would like to invite you to participate in a research study conducted by the Department of 

Human Nutrition, University of Otago.  

 

We are interested in your knowledge, beliefs, and perception regarding nut consumption, and 

how these factors influence your patient recommendations. The results of the study will 

provide important information for healthcare professionals in future practice regarding nut 

consumption. 

 

In order for the results to be truly representative of the practices and beliefs of New Zealand 

healthcare professionals nation-wide, it is very important that we receive as many completed 

questionnaires as possible. The questionnaire will only take around 5 minutes to complete. If 

you would like to participate in the study, we would be most grateful if you could complete 

the online questionnaire available through this weblink: 

 

http://www.surveygizmo.com/s3/1788202/nut-teamGP 

 

Once logged into the questionnaire, please enter this unique ID number: ____study_id_____ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way.  

 

Please be assured that your answers will be treated with the utmost confidence. Your 

response will be identifiable only by your given unique ID number.  

 

On the back of this letter are answers to some of the questions you may have about this study. 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 

http://www.surveygizmo.com/s3/1788202/nut-teamGP
mailto:nut.team@otago.ac.nz


1st mail out study invitation cover letter (general practitioners) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Frequently Asked Questions: 
 

 

How was I chosen? How did you get my name and address? 
 

All the participants of this study have been selected from the New Zealand Electoral Rolls. 

Your name was drawn through a scientific sampling process based on your occupation, which 

ensures that every healthcare professional in selected professions had an equal chance of 

being selected.  

 

What am I being asked to do? 
 

If you decide to participate in this study, you will need to complete the online questionnaire 

available at the weblink printed on the first page of this letter. This would usually take about 

5 minutes. The questions focus on your knowledge and perceptions of nut consumption, as 

well as on your recommendations to patients regarding nut consumption.  

 

What if I don’t have a computer / access to internet? 
 

Please call us at 0800 211 459, and we will post you a paper copy of the questionnaire along 

with a Freepost envelop to return the completed questionnaire.   

 

What are my rights as a participant in this study? 
 

We assure you that your participation in this study is entirely voluntary. If you decide for any 

reason not to complete the questionnaire, there will be no disadvantage to you whatsoever.  

 

What can I expect of the researchers? 
 

We will do our absolute best to keep your answers strictly confidential. The use of unique ID 

numbers on the questionnaires ensures that your name is not linked to your answers. 

Information collected will be stored securely and will be destroyed after a period of 5 years.  

 

 

 

Many thanks for your time and assistance. 

 

 



1st mail out study invitation cover letter (general practice nurses) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Mailing_address_5 

Post_code 
 

 

Dear 

 

We would like to invite you to participate in a research study conducted by the Department of 

Human Nutrition, University of Otago.  

 

We are interested in your knowledge, beliefs, and perception regarding nut consumption, and 

how these factors influence your patient recommendations. The results of the study will 

provide important information for healthcare professionals in future practice regarding nut 

consumption. 

 

In order for the results to be truly representative of the practices and beliefs of New Zealand 

healthcare professionals nation-wide, it is very important that we receive as many completed 

questionnaires as possible. The questionnaire will only take around 5 minutes to complete. If 

you would like to participate in the study, we would be most grateful if you could complete 

the online questionnaire available through this weblink: 

 

http://www.surveygizmo.com/s3/1788303/nut-teamRN 

 

Once logged into the questionnaire, please enter this unique ID number: ____study_id_____ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way.  

 

Please be assured that your answers will be treated with the utmost confidence. Your 

response will be identifiable only by your given unique ID number.  

 

On the back of this letter are answers to some of the questions you may have about this study. 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 

http://www.surveygizmo.com/s3/1788303/nut-teamRN
mailto:nut.team@otago.ac.nz


1st mail out study invitation cover letter (general practice nurses) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

 

Frequently Asked Questions: 
 

 

How was I chosen? How did you get my name and address? 
 

All the participants of this study have been selected from the New Zealand Electoral Rolls. 

Your name was drawn through a scientific sampling process based on your occupation, which 

ensures that every healthcare professional in selected professions had an equal chance of 

being selected.  

 

What am I being asked to do? 
 

If you decide to participate in this study, you will need to complete the online questionnaire 

available at the weblink printed on the first page of this letter. This would usually take about 

5 minutes. The questions focus on your knowledge and perceptions of nut consumption, as 

well as on your recommendations to patients regarding nut consumption.  

 

What if I don’t have a computer / access to internet? 
 

Please call us at 0800 211 459, and we will post you a paper copy of the questionnaire along 

with a Freepost envelop to return the completed questionnaire.   

 

What are my rights as a participant in this study? 
 

We assure you that your participation in this study is entirely voluntary. If you decide for any 

reason not to complete the questionnaire, there will be no disadvantage to you whatsoever.  

 

What can I expect of the researchers? 
 

We will do our absolute best to keep your answers strictly confidential. The use of unique ID 

numbers on the questionnaires ensures that your name is not linked to your answers. 

Information collected will be stored securely and will be destroyed after a period of 5 years.  

 

 

 

Many thanks for your time and assistance. 

 

 



2nd mail out reminder postcards  
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3rd mail out reminder cover letters (general public) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

Dear 

 

About 2 weeks ago, we wrote to you inviting you to participate in our study. We are 

interested in what you think about nuts, and why you would choose to eat nuts or not eat nuts. 

The study is ending soon and according to our records, we have not yet received your 

response. If you have completed the survey, thank you very much for doing so and please 

disregard this letter.  

 

This study is being undertaken by the Department of Human Nutrition at the University of 

Otago in an effort to assess current nut consumption patterns, and understand the motivations 

behind people’s decision to eat nuts or not. The results of the study will provide important 

information for future recommendations regarding nut consumption.  

 

We are writing to you again because it is very important that we receive as many completed 

questionnaires as possible, in order for the study results to be truly representative of the 

practices and beliefs of New Zealanders nation-wide. Your name was drawn through a 

scientific sampling process in which every voter aged 18 years and over had an equal chance 

of being selected. 

 

If you would like to participate, we would be most grateful if you would complete the 

enclosed questionnaire and return it to us via the Freepost envelope provided.  

 

Alternatively, you can also access the online questionnaire available via this weblink: 

 

http://www.surveygizmo.com/s3/1703044/nut-team  

 

Please write this unique ID number on the front page of the questionnaire: __study_id__ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way. Please be assured that your 

answers will be treated with the utmost confidence. Your response will be identifiable only 

by your given unique ID number.  

  

http://www.surveygizmo.com/s3/1703044/nut-team


3rd mail out reminder cover letters (general public) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

 

As a token of our appreciation, we have included a University of Otago pen within the 

package. Also, if you complete and return the questionnaire within the first 2 weeks of 

receiving this letter, you will go into a draw to win one of ten grocery vouchers worth $50.  

 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 

 

 

mailto:nut.team@otago.ac.nz


3rd mail out reminder cover letters (dietitians) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Mailing_address_5 

Post_code 
 

 

 

Dear 

 

About 2 weeks ago, we wrote to you inviting you to participate in our study. We are 

interested in your knowledge, beliefs, and perception regarding nut consumption, and how 

these factors influence your patient recommendations. The study is ending soon and 

according to our records, we have not yet received your response. If you have completed the 

survey, thank you very much for doing so and please disregard this letter. 

 

This study is being undertaken by the Department of Human Nutrition at the University of 

Otago in an effort to assess the current recommendations given by health professionals 

concerning nut consumption. The results of the study will provide important information for 

healthcare professionals in future practice regarding nut consumption. 

 

We are writing to you again because it is very important that we receive as many completed 

questionnaires as possible, in order for the study results to be truly representative of the 

practices and beliefs of New Zealand healthcare professionals nation-wide. Your name was 

drawn through a scientific sampling process in which every healthcare professional in 

selected professions had an equal chance of being selected. 

 

If you would like to participate, we would be most grateful if you would complete the 

enclosed questionnaire and return it to us via the Freepost envelope provided.  

 

Alternatively, you can also access the online questionnaire available via this weblink: 

 

http://www.surveygizmo.com/s3/1703322/nut-teamDT 

 

Please write this unique ID number on the front page of the questionnaire: ___study_id__ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way. Please be assured that your 

answers will be treated with the utmost confidence. Your response will be identifiable only 

by your given unique ID number.  

  

http://www.surveygizmo.com/s3/1703322/nut-teamDT


3rd mail out reminder cover letters (dietitians) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

 

As a token of our appreciation, we have included a University of Otago pen with the name of 

the research group on it. 

 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

 

Yours sincerely, 

 

 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 

 

 

 

mailto:nut.team@otago.ac.nz


3rd mail out reminder cover letters (general practitioners) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Mailing_address_5 

Post_code 
 

 

 

Dear 

 

About 2 weeks ago, we wrote to you inviting you to participate in our study. We are 

interested in your knowledge, beliefs, and perception regarding nut consumption, and how 

these factors influence your patient recommendations. The study is ending soon and 

according to our records, we have not yet received your response. If you have completed the 

survey, thank you very much for doing so and please disregard this letter. 

 

This study is being undertaken by the Department of Human Nutrition at the University of 

Otago in an effort to assess the current recommendations given by health professionals 

concerning nut consumption. The results of the study will provide important information for 

healthcare professionals in future practice regarding nut consumption. 

 

We are writing to you again because it is very important that we receive as many completed 

questionnaires as possible, in order for the study results to be truly representative of the 

practices and beliefs of New Zealand healthcare professionals nation-wide. Your name was 

drawn through a scientific sampling process in which every healthcare professional in 

selected professions had an equal chance of being selected. 

 

If you would like to participate, we would be most grateful if you would complete the 

enclosed questionnaire and return it to us via the Freepost envelope provided.  

 

Alternatively, you can also access the online questionnaire available via this weblink: 

 

http://www.surveygizmo.com/s3/1788202/nut-teamGP 

 

Please write this unique ID number on the front page of the questionnaire: ___study_id__ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way. Please be assured that your 

answers will be treated with the utmost confidence. Your response will be identifiable only 

by your given unique ID number.  

  

http://www.surveygizmo.com/s3/1788202/nut-teamGP


3rd mail out reminder cover letters (general practitioners) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

 

As a token of our appreciation, we have included a University of Otago pen with the name of 

the research group on it. 

 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

 

Yours sincerely, 

 

 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 

 

 

 

 

mailto:nut.team@otago.ac.nz


3rd mail out reminder cover letters (general practice nurses) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Mailing_address_5 

Post_code 
 

 

 

Dear 

 

About 2 weeks ago, we wrote to you inviting you to participate in our study. We are 

interested in your knowledge, beliefs, and perception regarding nut consumption, and how 

these factors influence your patient recommendations. The study is ending soon and 

according to our records, we have not yet received your response. If you have completed the 

survey, thank you very much for doing so and please disregard this letter. 

 

This study is being undertaken by the Department of Human Nutrition at the University of 

Otago in an effort to assess the current recommendations given by health professionals 

concerning nut consumption. The results of the study will provide important information for 

healthcare professionals in future practice regarding nut consumption. 

 

We are writing to you again because it is very important that we receive as many completed 

questionnaires as possible, in order for the study results to be truly representative of the 

practices and beliefs of New Zealand healthcare professionals nation-wide. Your name was 

drawn through a scientific sampling process in which every healthcare professional in 

selected professions had an equal chance of being selected. 

 

If you would like to participate, we would be most grateful if you would complete the 

enclosed questionnaire and return it to us via the Freepost envelope provided.  

 

Alternatively, you can also access the online questionnaire available via this weblink: 

 

http://www.surveygizmo.com/s3/1788303/nut-teamRN 

 

Please write this unique ID number on the front page of the questionnaire: ___study_id__ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way. Please be assured that your 

answers will be treated with the utmost confidence. Your response will be identifiable only 

by your given unique ID number.  

  

http://www.surveygizmo.com/s3/1788303/nut-teamRN


3rd mail out reminder cover letters (general practice nurses) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

 

As a token of our appreciation, we have included a University of Otago pen with the name of 

the research group on it. 

 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation would be greatly appreciated. Thank you. 

 

 

Yours sincerely, 

 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 
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Paper questionnaire request cover letter (general public) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

Dear 

 

Thank you for deciding to participate in our study.  

 

Please find enclosed the paper questionnaire. We would be most grateful if you could 

complete and return the questionnaire to us via the Freepost envelope provided.  

 

Please check that this is your ID number on the front page of the questionnaire: _study_id_ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way. Please be assured that your 

answers will be treated with the utmost confidence. Your response will be identifiable only 

by your given unique ID number.  

 

As a token of our appreciation, we have included a University of Otago pen within this 

package. Also, if you complete and return the questionnaire within the first 2 weeks of 

receiving this letter, you will go into a draw to win one of five grocery vouchers worth $100.  

 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation is greatly appreciated. Thank you. 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 
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Paper questionnaire request cover letter (health professionals) 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

Dear 

 

Thank you for deciding to participate in our study.  

 

Please find enclosed the paper questionnaire. We would be most grateful if you could 

complete and return the questionnaire to us via the Freepost envelope provided.  

 

Please check that this is your ID number on the front page of the questionnaire: _study_id_ 

 

Your participation in this study is entirely voluntary and if you decide to not complete the 

questionnaire, there will be no disadvantage to you in any way. Please be assured that your 

answers will be treated with the utmost confidence. Your response will be identifiable only 

by your given unique ID number.  

 

As a token of our appreciation, we have included a University of Otago pen within this 

package.  

 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation is greatly appreciated. Thank you. 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 
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Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

Dear 

 

Thank you very much for completing the questionnaire ‘Barriers to & Facilitators of Regular 

Nut Consumption’. Your response will go a long way to ensuring the success of our study, 

which will provide important information for future recommendations regarding nut 

consumption in New Zealand. 

 

Unfortunately, due to a computer glitch, we have been unable to recover one small portion of 

your response.  

 

Please find enclosed a single question from the questionnaire. We would be most grateful if 

you could complete and return the question to us via the Freepost envelope provided.  

 

Please check that this is your ID number on the front page of the questionnaire: _study_id_ 

 

As a token of our appreciation, we have included a University of Otago pen with the name of 

the research group within this package. Also, please be reminded that your response makes 

you eligible to go into prize draws of grocery vouchers worth $100 and $50.  

 

If you have any other queries or any difficulties in completing the questionnaire, please do 

not hesitate to contact us at 0800 211 459 or at nut.team@otago.ac.nz 

 

Your participation is greatly appreciated. Thank you. 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 
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Barriers to and Facilitators of Regular Nut Consumption 

Questionnaire 
 

We would like to know about your dietary habits, as well as  

your beliefs, attitudes, and perceptions of nuts. 

 

 
ATTENTION: For the purposes of this questionnaire, NUTS refer to nuts in their 

basic form (whole, sliced, ground, raw, cooked), as well as a major added food 

component. For example, nuts used in muesli, baking, cooking, salads, chocolate 

bars; but NOT nut butters, coconut, or seeds (sunflower, pumpkin, etc.). 

 

Please indicate the type(s) of nuts you eat, how often you eat them, and how much 

you usually eat on the days you do eat them. 

(Please select one per line/row , and fill in the spaces provided) 

 

Types of 

nuts 

Frequency of Eating 
Amount  

Eaten* Daily 
5x 

/week 

2-4x 

/week 

1x 

/week 

2-3x 

/month 

1x 

/month  

or less 

I do not 

eat this 

nut 

Almond ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Brazil ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Cashew ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Hazelnut ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Macadamia ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Peanut ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Pecan ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Pine nut  ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Pistachio ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Walnut ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 
Other 

(please 

specify: 

__________) 

☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

*The amount eaten can be written as: number of whole nuts; number of handfuls 

(small/medium/large); number of cups; number of tablespoons; number of 

teaspoons; OR number of grams. Please use one of these units. 

ID: ___study_id___ 



Common query response letter 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 0800 211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

Dear 

 

In September 2014, we sent you invitations to participate in a research study conducted by 

the Human Nutrition Department of the University of Otago. This study is being undertaken 

in an effort to assess current nut consumption patterns and to understand the motivations 

behind people’s decision to eat nuts or not. 

 

We have just recently received your reply to us. Thank you for your queries. We understand 

your position and respect your wishes to not participate in our study. 

 

As for your concerns, your name and mailing address were sourced from the New Zealand 

Electoral Rolls, which can be made available to researchers within New Zealand for health 

and scientific research purposes. All potential participants in the study were chosen through a 

scientific sampling process which ensures that every voter aged 18 years and over had an 

equal chance of being selected. 

 

The demographic questions within the survey were included to allow for the breakdown of 

the overall survey response data into meaningful groups of respondents. This allows us to 

make relevant comparisons, as participants from one age group would differ from that of 

another. We do our absolute best to keep all responses strictly confidential. The use of unique 

ID numbers on the questionnaires ensures that no name is linked to their individual response. 

 

We have removed your name from our database, and we hope that we have sufficiently 

allayed your concerns. If you have any other queries, please do not hesitate to contact us at 

0800 211 459 or at nut.team@otago.ac.nz 

 

Thank you for your time and attention. 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 
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Appendix E 

 

- Paper questionnaire for general public 

- Screenshots of online questionnaire for general public 

- Paper questionnaire for dietitians 

- Screenshots of online questionnaire for dietitians 

- Paper questionnaire for general practitioners 

- Paper questionnaire for general practice nurses 
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Barriers to and Facilitators of Regular Nut Consumption 

Questionnaire 
 

We would like to know about your dietary habits, as well as  

your beliefs, attitudes, and perceptions of nuts. 

 

 

Dietary Details 
 

 

ATTENTION: For the purposes of this questionnaire, NUTS refer to nuts in their 

basic form (whole, sliced, ground, raw, cooked), as well as a major added food 

component. For example, nuts used in muesli, baking, cooking, salads, chocolate 

bars; but NOT nut butters, coconut, or seeds (sunflower, pumpkin, etc.). 

 

1. Do you have any nut allergies or intolerances? (Please select one ) 

 

☐ No, I am not allergic or intolerant to nuts 
 

☐ Yes, I am allergic to nuts (e.g. I get rashes, hives, anaphylactic shock, etc.)  

    (Please specify, if possible: _________________________________________) 
 

☐ Yes, I am intolerant to nuts (I get upset stomachs, flatulence, diarrhea, etc.) 

    (Please specify, if possible: _________________________________________) 

 

 

2. Do you have any other dietary preferences/restrictions?  

e.g. veganism, vegetarianism, gluten intolerant; lactose intolerant; unable 

to eat certain foods due to close contact with someone who is allergic; etc.  

 

☐ No 

☐ Yes. Please specify: 
 

 

 

 

 

 

 

ID: _______________ 
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3. Have you eaten any nuts over the last 12 months (not including nut 

butter/spread)? (Please select one ) 

 

☐ No (go to Question 13) 

☐ Yes (continue to Question 4) 

 

 

4. Please indicate the type(s) of nuts you eat, how often you eat them, and 

how much you usually eat on the days you do eat them. 

(Please select one per line/row , and fill in the spaces provided) 

Types of 

nuts 

Frequency of Eating 
Amount  

Eaten* Daily 
5x 

/week 

2-4x 

/week 

1x 

/week 

2-3x 

/month 

1x 

/month  

or less 

I do not 

eat this 

nut 

Almond ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Brazil ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Cashew ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Hazelnut ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Macadamia ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Peanut ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Pecan ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Pine nut  ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Pistachio ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Walnut ☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 
Other 

(please 

specify: 

__________) 

☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

 

*The amount eaten can be written as: number of whole nuts; number of handfuls 

(small/medium/large); number of cups; number of tablespoons; number of 

teaspoons; OR number of grams. Please use one of these units. 

 

 

5. Which form(s) of nuts do you eat?  
(Please select as many as appropriate ) 

 

☐ Raw  

☐ Roasted with oil 

☐ Roasted without oil             

☐ Roasted unsalted     

☐ Roasted & salted                 

☐ Salted                    

☐ Honey roasted       

☐ Other                     

(please specify: ________________________) 
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6. How do you eat nuts? (Please select as many as appropriate ) 

 

By themselves ☐ As a snack ☐ As a main meal 

With fruit mix ☐ As a snack ☐ As a main meal 

With muesli/breakfast cereals ☐ As a snack ☐ As a main meal 

As a part of a dish/recipe ☐ As a snack ☐ As a main meal 

As a part of bars/confectionary  ☐ As a snack ☐ As a main meal 

Other (please specify: 

_______________________________) 
☐ As a snack ☐ As a main meal 

 

 

7. What times of the day do you usually eat your nuts? 

(Please select as many as appropriate ) 

 

☐ Breakfast               

☐ Between breakfast & lunch      

☐ Lunch  

☐ Between lunch & dinner                      

☐ Dinner                        

☐ After dinner 

☐ Other                     

(please specify: _____________________) 

 

 

8. Where do you mostly get your nuts from? (Please select one ) 

 

☐ Supermarket e.g. New World, Countdown        

☐ Convenience stores e.g. dairy          

☐ Bulk bin stores e.g. Bin-Inn         

☐ Fruit & vegetable shops         

☐ Farmers market            

☐ Directly from a nut grower          

☐ Grow my own nuts            

☐ Other (please specify: _____________________________________________)  

 

 

9. Which country(s)/region(s) do your nuts come from?  

(Please select as many as appropriate ) 

 

☐ New Zealand      

☐ Australia     

☐ China   

☐ Asia (excluding China)  

☐ Middle East 

☐ Europe 

☐ Africa 

☐ North America 

☐ South America 

☐ I don’t know 

☐ Other  

(Please specify: 

_____________________) 
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10. How do you store your nuts? (Please select as many as appropriate ) 

 

☐ In the original packaging until I’m ready to eat        

☐ In opaque (dark) containers 

☐ In clear containers (e.g. Systema, ziplock bags, etc.)          

☐ In cupboards or pantries 

☐ On counters or desks 

☐ In an open container or bowl 

☐ In paper bags 

☐ In the freezer 

☐ Other (please specify: _____________________________________________)  

 

 

11. How long would you usually store your nuts for?  

(Please select one ) 

 

☐ 1-2 days        

☐ Less than a week 

☐ 1-2 weeks          

☐ Less than a month 

☐ More than a month 

 

 

 

12. Why do you eat nuts? (Please select as many as appropriate ) 

 

☐ Nuts are good for health / nutritious 

☐ Nuts are a good source of energy/calories 

☐ Nuts are a good source of protein 

☐ Nuts are a good source of vitamins and minerals 

☐ Nuts are a good source of unsaturated (good) fats 

☐ Nuts are a good source of fibre 

☐ Nuts are a good source of antioxidants  

☐ Some nuts are a good source of selenium 

☐ Some nuts are a good source of iron 

☐ Eating nuts can help decrease risk of cardiovascular (heart) disease 

☐ Eating nuts can help lower blood cholesterol 

☐ Eating nuts can help promote satiety (keep me fuller for longer) 

☐ Eating nuts can help with weight management 

☐ I like the taste of nuts 

☐ Convenience / Portability for on-the-go 

☐ Recommended by doctor 

☐ Recommended by dietitian 

☐ Other (please specify: _____________________________________________) 
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ATTENTION: For all the following questions, NUT BUTTERS/SPREADS refer to 

butters or spreads which are made mainly of nuts. For example, peanut butter, 

hazelnut butter; but NOT Nutella™ or spreads similar to Nutella™. 

 

13. Have you eaten any nut butter/spread in the last 12 months? 

(Please select one ) 

 

☐ No (go to Question 17) 

☐ Yes (continue to Question 14, skip Question 17) 

 
 

14. Please indicate the type(s) of nut butter/spread you eat, how often you eat 

them, and how much you usually eat on the days you do eat them. 

(Please select one per line/row , and fill in the spaces provided) 

 

Types of 

nut butter 

/spread 

Frequency of Eating 
Amount  

Eaten* Daily 
5x 

/week 

2-4x 

/week 

1x 

/week 

2-3x 

/month 

1x 

/month 

or less 

I do not 

eat this 

nut 

Almond 

butter 
☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Cashew 

Butter 
☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Hazelnut 

butter 
☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Peanut 

butter 
☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Walnut 

butter 
☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

Other 

(please 

specify: 

_________) 

☐ ☐ ☐ ☐ ☐ ☐ ☐ _____________ 

 

*The amount eaten can be written as: number of tablespoons; number of 

teaspoons; OR number of grams. Please use one of these units. 

 

 

15. What times of the day do you usually have your nut butter/spread? (Please 

select as many as appropriate ) 

 

☐ Breakfast               

☐ Between breakfast & lunch      

☐ Lunch  

☐ Between lunch & dinner                      

☐ Dinner                        

☐ After dinner 

☐ Other                     

(please specify: _____________________) 
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16. Why do you eat nut butter/spread?  

(Please select as many as appropriate ) 

 

☐ Nut butters/spreads are good for health / nutritious 

☐ Nut butters/spreads are a good source of energy/calories 

☐ Nut butters/spreads are a good source of protein 

☐ Nut butters/spreads are a good source of vitamins and minerals 

☐ Nut butters/spreads are a good source of unsaturated (good) fats 

☐ Nut butters/spreads are a good source of fibre 

☐ Nut butters/spreads are a good source of antioxidants  

☐ Some nut butters/spreads are a good source of selenium 

☐ Some nut butters/spreads are a good source of iron 

☐ Eating nut butters/spreads can help decrease risk of cardiovascular 

(heart) disease 

☐ Eating nut butters/spreads can help lower blood cholesterol 

☐ Eating nut butters/spreads can help promote satiety  

(keep me fuller for longer) 

☐ Eating nut butters/spreads can help with weight management 

☐ I like the taste of nut butters/spreads 

☐ Convenience / Portability for on-the-go 

☐ Recommended by doctor 

☐ Recommended by dietitian 

☐ Other (please specify: _____________________________________________) 

  

 

17. Why do you not eat nuts OR nut butter/spread? 

(Please select as many as appropriate ) 

 

☐ They are unhealthy 

☐ They are high in energy/calories 

☐ They are high in fat 

☐ They are naturally high in salt/sodium 

☐ Eating them can increase the risk of cardiovascular (heart) disease 

☐ Eating them can increase blood cholesterol 

☐ Eating them can cause weight gain 

☐ I dislike the taste and/or smell 

☐ I dislike the texture 

☐ I am allergic to nuts 

☐ I am nut intolerant 

☐ I live with / am in close contact with someone who is allergic to nuts 

☐ They are too expensive 

☐ I am unsure how to include them in meals/recipes 

☐ I have dental issues which make eating them inconvenient/uncomfortable 

☐ There is no supply / They are difficult to purchase 

☐ Other (please specify: _____________________________________________)  
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Belief, Attitude, and Perception Details 
 

 

18. What do you think about nuts or nut butters/spreads (in general)? 

(Please select one per line/row ) 

 

 
Strongly 

agree 
Agree 

Neither 

agree nor 

disagree 

Disagree 
Strongly 

disagree 

I don’t 

know 

They are healthy ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in energy/calories ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in protein ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in vitamins & minerals ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in fat ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in fibre ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in antioxidants ☐ ☐ ☐ ☐ ☐ ☐ 

They are naturally high in 

salt/sodium 
☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in selenium ☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in iron ☐ ☐ ☐ ☐ ☐ ☐ 

They are filling ☐ ☐ ☐ ☐ ☐ ☐ 

Eating them will cause people to gain 

weight 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

total blood cholesterol 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

risk of cardiovascular (heart) disease 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can help lower people’s 

risk of diabetes 
☐ ☐ ☐ ☐ ☐ ☐ 

 

 

19. Would you like to change your intake of nuts or nut butters/spreads? 

(Please select one ) 

 

☐ I do not want to change the amount I am currently consuming 

☐ I would like to eat more than what I am currently consuming 

☐ I would like to eat less than what I am currently consuming 
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20. I would eat more nuts or nut butters/spreads if…… 

(Please select one per line/row ) 

 

 
Strongly 

agree 
Agree 

Neither 

agree nor 

disagree 

Disagree 
Strongly 

disagree 

I don’t 

know 

Eating them would help me feel 

better 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them would help me be 

healthier 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them would help me get 

more nutrients 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them would give me the 

energy/calories I need 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them would help me get 

the fibre I need 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them would help me get 

the right balance of good fats 
☐ ☐ ☐ ☐ ☐ ☐ 

I had more knowledge of recipes 

involving them 
☐ ☐ ☐ ☐ ☐ ☐ 

They were more available where 

I go shopping 
☐ ☐ ☐ ☐ ☐ ☐ 

They were more affordable ☐ ☐ ☐ ☐ ☐ ☐ 

They had more flavor ☐ ☐ ☐ ☐ ☐ ☐ 

They were lower in fat ☐ ☐ ☐ ☐ ☐ ☐ 

They were lower in calories ☐ ☐ ☐ ☐ ☐ ☐ 

My doctor advised me to ☐ ☐ ☐ ☐ ☐ ☐ 

A dietitian advised me to ☐ ☐ ☐ ☐ ☐ ☐ 
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21. Have you ever been advised to…… 

(Please select as many as appropriate ) 

 

☐ Eat more nuts or nut  

     butters/spreads by your…… 

☐ General  

      Practitioner (GP) 

☐ Dietitian 

 

☐ G. Practice  

      nurse 

☐ Eat less nuts or nut  

     butters/spreads by your…… 

☐ General  

      Practitioner (GP) 

☐ Dietitian 

 

☐ G. Practice  

      nurse 

☐ Maintain your level of nut  

     consumption by your…… 

     (skip Question 22) 

☐ General  

      Practitioner (GP) 

 

☐ Dietitian 

 

 

☐ G. Practice  

      nurse 

 

☐ I do not talk about nut consumption with my GP, dietitian or nurse 

     (skip Question 22) 

☐ I have not seen a GP, dietitian or nurse in the last 5 years  

     (skip Question 22) 

 

 

22. Following the previous question, did this advice cause you to change your 

level of nut or nut butter/spread consumption?  

(Please select one ) 

 

☐ No, I did not change my level of consumption 

☐ Yes, I increased my consumption 

☐ Yes, I decreased my consumption 
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23. What would prevent you from eating nuts or nut butters/spreads? 

(Please select one per line/row ) 

 

 
Strongly 

agree 
Agree 

Neither 

agree nor 

disagree 

Disagree 
Strongly 

disagree 

I don’t 

know 

If eating them would cause me 

to eat too many calories 
☐ ☐ ☐ ☐ ☐ ☐ 

If eating them would cause me 

to eat too much fat 
☐ ☐ ☐ ☐ ☐ ☐ 

If eating them would cause me 

to gain weight 
☐ ☐ ☐ ☐ ☐ ☐ 

If eating them would cost me 

too much money 
☐ ☐ ☐ ☐ ☐ ☐ 

If they are not easily available 

where I go shopping 
☐ ☐ ☐ ☐ ☐ ☐ 

If I often forget to eat them 

even when I have them 
☐ ☐ ☐ ☐ ☐ ☐ 

If they are difficult to store ☐ ☐ ☐ ☐ ☐ ☐ 
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Demographic Details 
Please give us some details about yourself. 

This information will be used only for statistical analysis purposes, kept 

confidential, and will not be revealed in any way that may identify you. 

 

 

24. In which year were you born?  

(Please write numbers in the space provided) 

 

_________________ (yyyy) 

 

 

25. Sex (Please select one ) 

 

☐ Male    ☐ Female   

 

 

26. Which ethnic group do you belong to?  

(Please select as many as appropriate ) 

 

☐ NZ European  

☐ Māori  

☐ Cook Island Maori 

☐ Samoan 

☐ Tongan   

☐ Niuean 

☐ Chinese 

☐ Indian     

☐ Other (please specify: ________________________________) 

 

 

27. What is your current employment status? (Please select one ) 

 

☐ Unemployed  

☐ Employed (part-time, full-time, self-employed)  

☐ Student (non-working, part-time work, scholarship)   

☐ Retired    

☐ Care-giver 

☐ Unable to work (sickness benefit, etc.) 

☐ Other (please specify: ________________________________) 
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28. What is your highest completed level of education?  

(Please select one ) 

 

☐ None 

☐ Primary 

☐ Secondary 

☐ Tertiary non-degree (trade, diploma, etc.) 

☐ Tertiary degree (BA, BSc(Hons), etc.) 

☐ Higher degree (MA, MBA, MSc, PhD, etc.) 

 

 

29. What is your total annual household income before tax?  

NOTE: If you live in a flat where you do not share income with the other 

tenants, please select only your own personal income. 

(Please select one ) 

 

☐ Loss 

☐ Zero income 

☐ Less than $10,000 

☐ $10,001-15,000 

☐ $15,001-$20,000 

☐ $20,001-$25,000 

☐ $25,001-$30,000 

☐ $30,001-$35,000 

☐ $35,001-$40,000 

☐ $40,001-$50,000 

☐ $50,001-$60,000 

☐ $60,001-$70,000 

☐ $70,001-$100,000 

☐ $100,001 or more 

☐ I don’t know /  

     I don’t want to  

     disclose 

 

 

30. How many people live in your dwelling, including yourself?  

(Please write numbers in the spaces provided) 

 

Total number of people aged over 18 years: _______ 

 

Total number of children aged 2-17 years: _______ 

 

Total number of infants aged below 2 years: _______ 

 

 

31. Are you a smoker? (Please select one ) 

 

☐ I have never smoked 

☐ I am a current smoker 

☐ I am a former smoker 
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32. What is your height? (Please use feet & inches or centimetres) 

 

_________________________ 

 

 

33. What is your weight? (Please use kilograms, pounds, or stones) 

 

_________________________ 

 

 

34. Do you have any further comments? 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thank you for your time and effort in participating in this study. 

 

 

This study is funded solely by the University of Otago. 
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Barriers to and Facilitators of Regular Nut Consumption 

Questionnaire 
 

We would like to know about your knowledge, perception, and professional 

practice concerning nut consumption.  

 
ATTENTION: For the purposes of this questionnaire,  

i. NUTS refer to nuts in their basic form (whole, sliced, ground, raw, cooked), 

as well as a major added food component. For example, nuts used in muesli, 

baking, cooking, salads, chocolate bars; but NOT nut butters, coconut, or 

seeds (sunflower, pumpkin, etc.).  

ii. NUT BUTTERS/SPREADS refer to butters or spreads which are made 

mainly of nuts. For example, peanut butter, hazelnut butter; but NOT 

Nutella™ or spreads similar to Nutella™. 

 

1. Are you currently a practicing registered dietitian?  

(Please select one ) 

 

☐ Yes (continue to Question 2) 

☐ No (Go to Question 27) 

 

2. Please state the length of time you 

have been a registered dietitian:  _______________ years 

 

3. In which region do you currently practice? (Please select one ) 

 
☐ Northland 

☐ Auckland 

☐ Waikato 

☐ Bay of Plenty 

☐ Gisborne 

☐ Hawke’s Bay 

☐ Taranaki 

☐ Manawatu-Whanganui 

☐ Wellington 

☐ Tasman 

☐ Nelson 

☐ Marlborough 

☐ West Coast 

☐ Canterbury 

☐ Otago 

☐ Southland 

☐ Other 

(please specify: ______________________) 

 

 

 

 

 

 

ID: _______________ 
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4. In which year were you born?  

(Please write numbers in the space provided) 

 

_________________ (yyyy) 

 

 

5. Sex (Please select one ) 

 

☐ Male    ☐ Female   

 

 

6. Which ethnic group do you belong to?  

(Please select as many as appropriate ) 

 

☐ NZ European  

☐ Māori  

☐ Cook Island Maori 

☐ Samoan 

☐ Tongan   

☐ Niuean 

☐ Chinese 

☐ Indian     

☐ Other (please specify: ________________________________) 
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7. What do you think about nuts or nut butters/spreads (in general)? 

(Please select one per line/row ) 

 

 
Strongly 

agree 
Agree 

Neither 

agree nor 

disagree 

Disagree 
Strongly 

disagree 

I don’t 

know 

They are healthy ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in energy/calories ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in protein ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in vitamins & minerals ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in fat ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in fibre ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in antioxidants ☐ ☐ ☐ ☐ ☐ ☐ 

They are naturally high in 

salt/sodium 
☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in selenium ☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in iron ☐ ☐ ☐ ☐ ☐ ☐ 

They are filling ☐ ☐ ☐ ☐ ☐ ☐ 

Eating them will cause people to gain 

weight 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

total blood cholesterol 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

risk of cardiovascular disease 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can help lower people’s 

risk of diabetes 
☐ ☐ ☐ ☐ ☐ ☐ 

 

 

8. How would you rate the healthiness of peanuts compared to tree nuts (e.g. 

almonds, walnuts, etc.) (Please select one ) 

 

Much more 

healthy 

Slightly more 

healthy 
About the same 

Slightly less 

healthy 

Much less 

healthy 

☐ ☐ ☐ ☐ ☐ 

 

Comments (if any): _________________________________________________  

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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9. In your professional practice, approximately what percentage of your 

clients do you think eats nuts? (Please select one ) 

 

☐ 0% 

☐ 1-19% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

☐ I’m not sure 

 

10. Do you give your clients advice regarding the consumption of nuts or nut 

butters/spreads? (Please select as many as appropriate ) 

 

☐ Yes, I advise some of my clients to eat more 

     (continue to Question 11,  
      skip Questions 21-23 if you do not select the next option in this question,  
      skip Question 26) 
 

☐ Yes, I advise some of my clients to eat fewer/less 

     (go to Question 21, skip Question 26) 
 

☐ No, I do not mention eating them to my clients at all  

     (go to Question 26) 
 

11. When you advise your clients to eat MORE nuts or nut butter/spread, why 

do you do so?  

(Please select as many as appropriate ) 

 

☐ They are good for health / nutritious 

☐ They are a good source of energy/calories 

☐ They are a good source of protein 

☐ They are a good source of vitamins and minerals 

☐ They are a good source of unsaturated fats 

☐ They are a good source of fibre 

☐ They are a good source of antioxidants  

☐ Some of them are a good source of selenium 

☐ Some of them are a good source of iron 

☐ Eating them can help decrease risk of cardiovascular disease 

☐ Eating them can help lower blood cholesterol 

☐ Eating them can help promote satiety  

☐ Eating them can help with weight management 

☐ Other (please specify: _____________________________________________) 

 

12. What percentage of your clients do you tell to eat MORE nuts or nut 

butters/spreads? (Please select one ) 

 

☐ <20% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 
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13. Of the clients who you tell to eat MORE nuts or nut butters/spreads, what 

percentage do you think follows your advice? (Please select one ) 

 

☐ 0% 

☐ 1-19% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

☐ I’m not sure 

 

 

14. Which type(s) of nuts do you advise your clients to consume regularly? 

(Please select as many as appropriate ) 

 

☐ Almond        

☐ Brazil        

☐ Cashew    

☐ Hazelnut 

☐ Macadamia 

☐ Peanut   

☐ Pecan          

☐ Pine nut  

☐ Pistachio       

☐ Walnut       

☐ I recommend nuts in general    

☐ Other                

(please specify: ________________________) 

 

 

15. Which form(s) of nuts do you advise your clients to consume? 

(Please select as many as appropriate ) 

 

☐ Raw  

☐ Roasted with oil 

☐ Roasted without oil             

☐ Roasted unsalted     

☐ Roasted & salted                 

☐ As part of a dish (e.g. satay sauce) 

☐ Other                     

(please specify: ________________________) 

 

 

16. How do you advise your clients to store their nuts? 

(Please select as many as appropriate ) 

 

☐ In the original packaging        

☐ In opaque (dark) containers 

☐ In clear containers (e.g. Systema, ziplock bags, etc.)          

☐ In cupboards or pantries 

☐ On counters or desks 

☐ In an open container or bowl 

☐ In paper bags 

☐ In the freezer 

☐ Other (please specify: _____________________________________________)  
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17. Do you provide your clients with recipes on how to incorporate nuts into 

meals? (Please select one ) 

 

☐ Yes  

☐ No  

 

 

18. Which type(s) of nut butter/spread do you advise your clients to consume 

regularly? (Please select as many as appropriate ) 

 

☐ Almond butter             

☐ Cashew butter 

☐ Hazelnut butter 

☐ Peanut butter 

☐ Walnut butter   

☐ I recommend nut butters in general     

☐ Other                

(please specify: ________________________) 

 

 

19. When you advise your clients to eat nuts or nut butters/spreads, how often 

do you tell them they should do so? (Please select one ) 

 

☐ Every day                         

☐ 5+ times per week      

☐ 2-4 times per week     

☐ Once per week       

☐ Several times per month      

☐ Once or less than once per month    

 

 

20. What amount of nuts or nut butters/spreads do you advise your clients to 

consume? (Please use units of: numbers of whole nuts; handfuls 

(small/medium/large); cups; tablespoons; teaspoons; OR grams) 
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21. When you advise your clients to eat FEWER nuts or LESS nut 

butters/spreads, why do you do so?  

(Please select as many as appropriate ) 

 

☐ They are unhealthy 

☐ They are high in energy/calories 

☐ They are high in fat 

☐ They are naturally high in salt/sodium 

☐ Regular consumption of them can increase risk of cardiovascular disease 

☐ Regular consumption of them can increase blood cholesterol 

☐ Regular consumption of them can cause weight gain 

☐ There is conflicting information & I do not want to confuse my clients 

☐ There is contraindication(s) with their medication 

☐ They are too expensive for my clients 

☐ My clients have dental issues, making it inconvenient/uncomfortable for them 

☐ My clients have more pressing concerns than nut consumption 

☐ I am concerned about nut allergy 

☐ I do not know enough about nuts & their benefits 

☐ Other (please specify: _____________________________________________) 

 

 

22. What percentage of your clients do you tell to eat FEWER nuts or LESS 

nut butters/spreads? (Please select one ) 

 

☐ <20% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

 

 

 

23. Of the clients who you tell to eat FEWER nuts or LESS nut 

butters/spreads, what percentage do you think follows your advice? 

(Please select one ) 

 

☐ 0% 

☐ 1-19% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

☐ I’m not sure 

  

24. During your sessions, do your clients provide reasons for not eating nuts 

or nut butters/spreads? (Please select one ) 

 

☐ Yes, most of my clients do (continue to Question 25, skip Question 26) 

☐ Yes, some of my clients do (continue to Question 25, skip Question 26) 

☐ Yes, a few of my clients do (continue to Question 25, skip Question 26) 

☐ No, my clients do not (go to Question 27) 

 



Paper questionnaire for dietitians 

 

237 
 

25.  What are the reasons most frequently provided by your clients for not 

eating more nuts, or for not eating nuts at all?  

(Please select as many as appropriate ) 

 

☐ Nuts are unhealthy 

☐ Nuts are high in energy/calories 

☐ Nuts are high in fat 

☐ Nuts are naturally high in salt/sodium 

☐ Eating nuts can increase the risk of cardiovascular disease 

☐ Eating nuts can increase blood cholesterol 

☐ Eating nuts can cause weight gain 

☐ They dislike the taste and/or smell 

☐ They dislike the texture 

☐ They are allergic to nuts 

☐ They are nut intolerant 

☐ They live with / are in close contact with someone who is allergic to nuts 

☐ They have dental issues, making it inconvenient/uncomfortable for them 

☐ They have more pressing concerns than nut consumption 

☐ Nuts are too expensive 

☐ They are unsure how to include nuts in meals/recipes 

☐ There is no supply / Nuts are difficult to purchase 

☐ Other (please specify: _____________________________________________) 

 

 

26.  Why do you choose to not mention nut consumption to your clients AT 

ALL? (Please select as many as appropriate ) 

 

☐ Nuts are unhealthy 

☐ Nuts are high in energy/calories 

☐ Nuts are high in fat 

☐ Nuts are naturally high in salt/sodium 

☐ Regular consumption of nuts can increase risk of cardiovascular disease 

☐ Regular consumption of nuts can increase blood cholesterol 

☐ Regular consumption of nuts can cause weight gain 

☐ There is conflicting information & I do not want to confuse my clients 

☐ There is contraindication(s) with their medication 

☐ My clients have dental issues, making it inconvenient/uncomfortable for them 

☐ My clients have more pressing concerns than nut consumption 

☐ Nuts are too expensive for my clients 

☐ I am concerned about nut allergy 

☐ I do not know enough about nuts & their benefits 

☐ I do not think my advice would cause a change in their eating behaviour 

☐ Other (please specify: _____________________________________________) 
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27.  Do you have any further comments? 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thank you for your time and effort in participating in this study. 

 

 

This study is funded solely by the University of Otago. 
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Barriers to and Facilitators of Regular Nut Consumption 

Questionnaire 
 

We would like to know about your knowledge, perception, and professional 

practice concerning nut consumption.  

 
ATTENTION: For the purposes of this questionnaire,  

iii. NUTS refer to nuts in their basic form (whole, sliced, ground, raw, cooked), 

as well as a major added food component. For example, nuts used in muesli, 

baking, cooking, salads, chocolate bars; but NOT nut butters, coconut, or 

seeds (sunflower, pumpkin, etc.).  

iv. NUT BUTTERS/SPREADS refer to butters or spreads which are made 

mainly of nuts. For example, peanut butter, hazelnut butter; but NOT 

Nutella™ or spreads similar to Nutella™. 

 

1. Are you currently a practicing general practitioner?  

(Please select one ) 

 

☐ Yes (continue to Question 2) 

☐ No (Go to Question 24) 

 

2. Please state the length of time you 

have been a general practitioner:  _______________ years 

 

3. In which region do you currently practice? (Please select one ) 

 
☐ Northland 

☐ Auckland 

☐ Waikato 

☐ Bay of Plenty 

☐ Gisborne 

☐ Hawke’s Bay 

☐ Taranaki 

☐ Manawatu-Whanganui 

☐ Wellington 

☐ Tasman 

☐ Nelson 

☐ Marlborough 

☐ West Coast 

☐ Canterbury 

☐ Otago 

☐ Southland 

☐ Other 

(please specify: ______________________) 

 

 

 

 

 

 

ID: _______________ 
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4. In which year were you born?  

(Please write numbers in the space provided) 

 

_________________ (yyyy) 

 

 

5. Sex (Please select one ) 

 

☐ Male    ☐ Female   

 

 

6. Which ethnic group do you belong to?  

(Please select as many as appropriate ) 

 

☐ NZ European  

☐ Māori  

☐ Cook Island Maori 

☐ Samoan 

☐ Tongan   

☐ Niuean 

☐ Chinese 

☐ Indian     

☐ Other (please specify: ________________________________) 
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7. What do you think about nuts or nut butters/spreads (in general)? 

(Please select one per line/row ) 

 

 
Strongly 

agree 
Agree 

Neither 

agree nor 

disagree 

Disagree 
Strongly 

disagree 

I don’t 

know 

They are healthy ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in energy/calories ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in protein ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in vitamins & minerals ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in fat ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in fibre ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in antioxidants ☐ ☐ ☐ ☐ ☐ ☐ 

They are naturally high in 

salt/sodium 
☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in selenium ☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in iron ☐ ☐ ☐ ☐ ☐ ☐ 

They are filling ☐ ☐ ☐ ☐ ☐ ☐ 

Eating them will cause people to gain 

weight 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

total blood cholesterol 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

risk of cardiovascular disease 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can help lower people’s 

risk of diabetes 
☐ ☐ ☐ ☐ ☐ ☐ 

 

 

8. How would you rate the healthiness of peanuts compared to tree nuts (e.g. 

almonds, walnuts, etc.) (Please select one ) 

 

Much more 

healthy 

Slightly more 

healthy 
About the same 

Slightly less 

healthy 

Much less 

healthy 

☐ ☐ ☐ ☐ ☐ 

 

Comments (if any): _________________________________________________  

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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9. Do you give your patients advice regarding the consumption of nuts or nut 

butters/spreads? (Please select as many as appropriate ) 

 

☐ Yes, I advise some of my patients to eat more 

     (continue to Question 10,  
      skip Questions 18-20 if you do not select the next option in this question,  
      skip Question 23) 
 

☐ Yes, I advise some of my patients to eat fewer/less 

     (go to Question 18, skip Question 23) 
 

☐ No, I do not mention eating them to my patients at all  

     (go to Question 23) 
 

10. When you advise your patients to eat MORE nuts or nut butter/spread, 

why do you do so?  

(Please select as many as appropriate ) 

 

☐ They are good for health / nutritious 

☐ They are a good source of energy/calories 

☐ They are a good source of protein 

☐ They are a good source of vitamins and minerals 

☐ They are a good source of unsaturated fats 

☐ They are a good source of fibre 

☐ They are a good source of antioxidants  

☐ Some of them are a good source of selenium 

☐ Some of them are a good source of iron 

☐ Eating them can help decrease risk of cardiovascular disease 

☐ Eating them can help lower blood cholesterol 

☐ Eating them can help promote satiety  

☐ Eating them can help with weight management 

☐ Other (please specify: _____________________________________________) 

 

11. What percentage of your patients do you tell to eat MORE nuts or nut 

butters/spreads? (Please select one ) 

 

☐ <20% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

 

 

12. Of the patients who you tell to eat MORE nuts or nut butters/spreads, 

what percentage do you think follows your advice? (Please select one ) 

 

☐ 0% 

☐ 1-19% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

☐ I’m not sure 
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13. Which type(s) of nuts do you advise your patients to consume regularly? 

(Please select as many as appropriate ) 

 

☐ Almond        

☐ Brazil        

☐ Cashew    

☐ Hazelnut 

☐ Macadamia 

☐ Peanut   

☐ Pecan          

☐ Pine nut  

☐ Pistachio       

☐ Walnut       

☐ I recommend nuts in general    

☐ Other                

(please specify: ________________________) 

 

 

14. Which form(s) of nuts do you advise your patients to consume? 

(Please select as many as appropriate ) 

 

☐ Raw  

☐ Roasted with oil 

☐ Roasted without oil             

☐ Roasted unsalted     

☐ Roasted & salted                 

☐ As part of a dish (e.g. satay sauce) 

☐ Other                     

(please specify: ________________________) 

 

 

15. Which type(s) of nut butter/spread do you advise your patients to consume 

regularly? (Please select as many as appropriate ) 

 

☐ Almond butter             

☐ Cashew butter 

☐ Hazelnut butter 

☐ Peanut butter 

☐ Walnut butter   

☐ I recommend nut butters in general     

☐ Other                

(please specify: ________________________) 

 

 

16. When you advise your patients to eat nuts or nut butters/spreads, how 

often do you tell them they should do so? (Please select one ) 

 

☐ Every day                         

☐ 5+ times per week      

☐ 2-4 times per week     

☐ Once per week       

☐ Several times per month      

☐ Once or less than once per month    

 

17. What amount of nuts or nut butters/spreads do you advise your patients to 

consume? (Please use units of: numbers of whole nuts; handfuls 

(small/medium/large); cups; tablespoons; teaspoons; OR grams) 
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18. When you advise your patients to eat FEWER nuts or LESS nut 

butters/spreads, why do you do so?  

(Please select as many as appropriate ) 

 

☐ They are unhealthy 

☐ They are high in energy/calories 

☐ They are high in fat 

☐ They are naturally high in salt/sodium 

☐ Regular consumption of them can increase risk of cardiovascular disease 

☐ Regular consumption of them can increase blood cholesterol 

☐ Regular consumption of them can cause weight gain 

☐ There is conflicting information & I do not want to confuse my patients 

☐ There is contraindication(s) with their medication 

☐ They are too expensive for my patients 

☐ My patients have dental issues, making it inconvenient/uncomfortable for them 

☐ My patients have more pressing concerns than nut consumption 

☐ I am concerned about nut allergy 

☐ I do not know enough about nuts & their benefits 

☐ Other (please specify: _____________________________________________) 

 

19. What percentage of your patients do you tell to eat FEWER nuts or LESS 

nut butters/spreads? (Please select one ) 

 

☐ <20% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

 

 

20. Of the patients who you tell to eat FEWER nuts or LESS nut 

butters/spreads, what percentage do you think follows your advice? 

(Please select one ) 

 

☐ 0% 

☐ 1-19% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

☐ I’m not sure 

  

21. During your sessions, do your patients provide reasons for not eating nuts 

or nut butters/spreads? (Please select one ) 

 

☐ Yes, most of my patients do (continue to Question 22, skip Question 23) 

☐ Yes, some of my patients do (continue to Question 22, skip Question 23) 

☐ Yes, a few of my patients do (continue to Question 22, skip Question 23) 

☐ No, my patients do not (go to Question 24) 
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22.  What are the reasons most frequently provided by your patients for not 

eating more nuts, or for not eating nuts at all?  

(Please select as many as appropriate ) 

 

☐ Nuts are unhealthy 

☐ Nuts are high in energy/calories 

☐ Nuts are high in fat 

☐ Nuts are naturally high in salt/sodium 

☐ Eating nuts can increase the risk of cardiovascular disease 

☐ Eating nuts can increase blood cholesterol 

☐ Eating nuts can cause weight gain 

☐ They dislike the taste and/or smell 

☐ They dislike the texture 

☐ They are allergic to nuts 

☐ They are nut intolerant 

☐ They live with / are in close contact with someone who is allergic to nuts 

☐ They have dental issues, making it inconvenient/uncomfortable for them 

☐ They have more pressing concerns than nut consumption 

☐ Nuts are too expensive 

☐ They are unsure how to include nuts in meals/recipes 

☐ There is no supply / Nuts are difficult to purchase 

☐ Other (please specify: _____________________________________________) 
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23.  Why do you choose to not mention nut consumption to your patients AT 

ALL? (Please select as many as appropriate ) 

 

☐ Nuts are unhealthy 

☐ Nuts are high in energy/calories 

☐ Nuts are high in fat 

☐ Nuts are naturally high in salt/sodium 

☐ Regular consumption of nuts can increase risk of cardiovascular disease 

☐ Regular consumption of nuts can increase blood cholesterol 

☐ Regular consumption of nuts can cause weight gain 

☐ There is conflicting information & I do not want to confuse my patients 

☐ There is contraindication(s) with their medication 

☐ My patients have dental issues, making it inconvenient/uncomfortable for them 

☐ My patients have more pressing concerns than nut consumption 

☐ Nuts are too expensive for my patients 

☐ I am concerned about nut allergy 

☐ I do not know enough about nuts & their benefits 

☐ I do not think my advice would cause a change in their eating behaviour 

☐ It is not part of my responsibility as a GP 

☐ Other (please specify: _____________________________________________) 

 

 

24.  Do you have any further comments? 

 

 

 

 

 

 

 

 

 

 

 

Thank you for your time and effort in participating in this study. 

 

 

This study is funded solely by the University of Otago. 
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Barriers to and Facilitators of Regular Nut Consumption 

Questionnaire 
 

We would like to know about your knowledge, perception, and professional 

practice concerning nut consumption.  

 
ATTENTION: For the purposes of this questionnaire,  

v. NUTS refer to nuts in their basic form (whole, sliced, ground, raw, cooked), 

as well as a major added food component. For example, nuts used in muesli, 

baking, cooking, salads, chocolate bars; but NOT nut butters, coconut, or 

seeds (sunflower, pumpkin, etc.).  

vi. NUT BUTTERS/SPREADS refer to butters or spreads which are made 

mainly of nuts. For example, peanut butter, hazelnut butter; but NOT 

Nutella™ or spreads similar to Nutella™. 

 

1. Are you currently a practicing registered nurse?  

(Please select one ) 

 

☐ Yes (continue to Question 2) 

☐ No (Go to Question 24) 

 

2. Please state the length of time you 

have been a registered nurse:  _______________ years 

 

3. In which region do you currently practice? (Please select one ) 

 
☐ Northland 

☐ Auckland 

☐ Waikato 

☐ Bay of Plenty 

☐ Gisborne 

☐ Hawke’s Bay 

☐ Taranaki 

☐ Manawatu-Whanganui 

☐ Wellington 

☐ Tasman 

☐ Nelson 

☐ Marlborough 

☐ West Coast 

☐ Canterbury 

☐ Otago 

☐ Southland 

☐ Other 

(please specify: ______________________) 

 

 

 

 

 

 

ID: _______________ 
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4. In which year were you born?  

(Please write numbers in the space provided) 

 

_________________ (yyyy) 

 

 

5. Sex (Please select one ) 

 

☐ Male    ☐ Female   

 

 

6. Which ethnic group do you belong to?  

(Please select as many as appropriate ) 

 

☐ NZ European  

☐ Māori  

☐ Cook Island Maori 

☐ Samoan 

☐ Tongan   

☐ Niuean 

☐ Chinese 

☐ Indian     

☐ Other (please specify: ________________________________) 
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7. What do you think about nuts or nut butters/spreads (in general)? 

(Please select one per line/row ) 

 

 
Strongly 

agree 
Agree 

Neither 

agree nor 

disagree 

Disagree 
Strongly 

disagree 

I don’t 

know 

They are healthy ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in energy/calories ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in protein ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in vitamins & minerals ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in fat ☐ ☐ ☐ ☐ ☐ ☐ 

They are low in fibre ☐ ☐ ☐ ☐ ☐ ☐ 

They are high in antioxidants ☐ ☐ ☐ ☐ ☐ ☐ 

They are naturally high in 

salt/sodium 
☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in selenium ☐ ☐ ☐ ☐ ☐ ☐ 

Some of them are high in iron ☐ ☐ ☐ ☐ ☐ ☐ 

They are filling ☐ ☐ ☐ ☐ ☐ ☐ 

Eating them will cause people to gain 

weight 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

total blood cholesterol 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can increase people’s 

risk of cardiovascular disease 
☐ ☐ ☐ ☐ ☐ ☐ 

Eating them can help lower people’s 

risk of diabetes 
☐ ☐ ☐ ☐ ☐ ☐ 

 

 

8. How would you rate the healthiness of peanuts compared to tree nuts (e.g. 

almonds, walnuts, etc.) (Please select one ) 

 

Much more 

healthy 

Slightly more 

healthy 
About the same 

Slightly less 

healthy 

Much less 

healthy 

☐ ☐ ☐ ☐ ☐ 

 

Comments (if any): _________________________________________________  

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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9. Do you give your patients advice regarding the consumption of nuts or nut 

butters/spreads? (Please select as many as appropriate ) 

 

☐ Yes, I advise some of my patients to eat more 

     (continue to Question 10,  
      skip Questions 18-20 if you do not select the next option in this question,  
      skip Question 23) 
 

☐ Yes, I advise some of my patients to eat fewer/less 

     (go to Question 18, skip Question 23) 
 

☐ No, I do not mention eating them to my patients at all  

     (go to Question 23) 
 

10. When you advise your patients to eat MORE nuts or nut butter/spread, 

why do you do so?  

(Please select as many as appropriate ) 

 

☐ They are good for health / nutritious 

☐ They are a good source of energy/calories 

☐ They are a good source of protein 

☐ They are a good source of vitamins and minerals 

☐ They are a good source of unsaturated fats 

☐ They are a good source of fibre 

☐ They are a good source of antioxidants  

☐ Some of them are a good source of selenium 

☐ Some of them are a good source of iron 

☐ Eating them can help decrease risk of cardiovascular disease 

☐ Eating them can help lower blood cholesterol 

☐ Eating them can help promote satiety  

☐ Eating them can help with weight management 

☐ Other (please specify: _____________________________________________) 

 

11. What percentage of your patients do you tell to eat MORE nuts or nut 

butters/spreads? (Please select one ) 

 

☐ <20% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

 

 

12. Of the patients who you tell to eat MORE nuts or nut butters/spreads, 

what percentage do you think follows your advice? (Please select one ) 

 

☐ 0% 

☐ 1-19% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

☐ I’m not sure 
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13. Which type(s) of nuts do you advise your patients to consume regularly? 

(Please select as many as appropriate ) 

 

☐ Almond        

☐ Brazil        

☐ Cashew    

☐ Hazelnut 

☐ Macadamia 

☐ Peanut   

☐ Pecan          

☐ Pine nut  

☐ Pistachio       

☐ Walnut       

☐ I recommend nuts in general    

☐ Other                

(please specify: ________________________) 

 

14. Which form(s) of nuts do you advise your patients to consume? 

(Please select as many as appropriate ) 

 

☐ Raw  

☐ Roasted with oil 

☐ Roasted without oil             

☐ Roasted unsalted     

☐ Roasted & salted                 

☐ As part of a dish (e.g. satay sauce) 

☐ Other                     

(please specify: ________________________) 

 

 

15. Which type(s) of nut butter/spread do you advise your patients to consume 

regularly? (Please select as many as appropriate ) 

 

☐ Almond butter             

☐ Cashew butter 

☐ Hazelnut butter 

☐ Peanut butter 

☐ Walnut butter   

☐ I recommend nut butters in general     

☐ Other                

(please specify: ________________________) 

 

16. When you advise your patients to eat nuts or nut butters/spreads, how 

often do you tell them they should do so? (Please select one ) 

 

☐ Every day                         

☐ 5+ times per week      

☐ 2-4 times per week     

☐ Once per week       

☐ Several times per month      

☐ Once or less than once per month    

 

17. What amount of nuts or nut butters/spreads do you advise your patients to 

consume? (Please use units of: numbers of whole nuts; handfuls 

(small/medium/large); cups; tablespoons; teaspoons; OR grams) 
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18. When you advise your patients to eat FEWER nuts or LESS nut 

butters/spreads, why do you do so?  

(Please select as many as appropriate ) 

 

☐ They are unhealthy 

☐ They are high in energy/calories 

☐ They are high in fat 

☐ They are naturally high in salt/sodium 

☐ Regular consumption of them can increase risk of cardiovascular disease 

☐ Regular consumption of them can increase blood cholesterol 

☐ Regular consumption of them can cause weight gain 

☐ There is conflicting information & I do not want to confuse my patients 

☐ There is contraindication(s) with their medication 

☐ They are too expensive for my patients 

☐ My patients have dental issues, making it inconvenient/uncomfortable for them 

☐ My patients have more pressing concerns than nut consumption 

☐ I am concerned about nut allergy 

☐ I do not know enough about nuts & their benefits 

☐ Other (please specify: _____________________________________________) 

 

19. What percentage of your patients do you tell to eat FEWER nuts or LESS 

nut butters/spreads? (Please select one ) 

 

☐ <20% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

 

 

20. Of the patients who you tell to eat FEWER nuts or LESS nut 

butters/spreads, what percentage do you think follows your advice? 

(Please select one ) 

 

☐ 0% 

☐ 1-19% 

☐ 20-39% 

☐ 40-59% 

☐ 60-79% 

☐ 80-100% 

☐ I’m not sure 

  

21. During your sessions, do your patients provide reasons for not eating nuts 

or nut butters/spreads? (Please select one ) 

 

☐ Yes, most of my patients do (continue to Question 22, skip Question 23) 

☐ Yes, some of my patients do (continue to Question 22, skip Question 23) 

☐ Yes, a few of my patients do (continue to Question 22, skip Question 23) 

☐ No, my patients do not (go to Question 24) 
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22.  What are the reasons most frequently provided by your patients for not 

eating more nuts, or for not eating nuts at all?  

(Please select as many as appropriate ) 

 

☐ Nuts are unhealthy 

☐ Nuts are high in energy/calories 

☐ Nuts are high in fat 

☐ Nuts are naturally high in salt/sodium 

☐ Eating nuts can increase the risk of cardiovascular disease 

☐ Eating nuts can increase blood cholesterol 

☐ Eating nuts can cause weight gain 

☐ They dislike the taste and/or smell 

☐ They dislike the texture 

☐ They are allergic to nuts 

☐ They are nut intolerant 

☐ They live with / are in close contact with someone who is allergic to nuts 

☐ They have dental issues, making it inconvenient/uncomfortable for them 

☐ They have more pressing concerns than nut consumption 

☐ Nuts are too expensive 

☐ They are unsure how to include nuts in meals/recipes 

☐ There is no supply / Nuts are difficult to purchase 

☐ Other (please specify: _____________________________________________) 
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23.  Why do you choose to not mention nut consumption to your patients AT 

ALL? (Please select as many as appropriate ) 

 

☐ Nuts are unhealthy 

☐ Nuts are high in energy/calories 

☐ Nuts are high in fat 

☐ Nuts are naturally high in salt/sodium 

☐ Regular consumption of nuts can increase risk of cardiovascular disease 

☐ Regular consumption of nuts can increase blood cholesterol 

☐ Regular consumption of nuts can cause weight gain 

☐ There is conflicting information & I do not want to confuse my patients 

☐ There is contraindication(s) with their medication 

☐ My patients have dental issues, making it inconvenient/uncomfortable for them 

☐ My patients have more pressing concerns than nut consumption 

☐ Nuts are too expensive for my patients 

☐ I am concerned about nut allergy 

☐ I do not know enough about nuts & their benefits 

☐ I do not think my advice would cause a change in their eating behaviour 

☐ It is not part of my responsibility as a nurse 

☐ Other (please specify: _____________________________________________) 

 

 

24.  Do you have any further comments? 

 

 

 

 

 

 

 

 

 

 

 

Thank you for your time and effort in participating in this study. 

 

 

This study is funded solely by the University of Otago. 
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Appendix F 

 

- Additional result tables for general public 
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Time of day of nut (n=674) and nut butter (n=500) consumption * 
 

Time of day 
Nuts 

% (n) 

Nut butters 

% (n) 

Breakfast 37.1 (250) 62.6 (315) 

Between breakfast & lunch 34.7 (234) 11.7 (59) 

Lunch 20.3 (137) 35.6 (179) 

Between lunch & dinner 66.3 (447) 18.7 (94) 

Dinner 26.4 (178) 5.8 (29) 

After dinner 37.2 (251) 12.7 (64) 

Other 7.9 (53) 3.8 (19) 

* Respondents could select multiple options and so percentages may add to more than 100%. 

 

 

Place of acquisition of nuts (n=674) * 
 

Place of acquisition % (n) 

Supermarkets 89.0 (600) 

Convenience stores 3.6 (24) 

Bulk bin stores 7.0 (47) 

Fruit & vegetable shops 3.4 (23) 

Farmers market 3.4 (23) 

Directly from a nut grower 1.9 (13) 

Self-grown nuts 3.6 (24) 

Other 4.3 (29) 

* Respondents could select multiple options and so percentages may add to more than 100%. 

 

 

Country of origin of nuts (n=674) * 
 

Country of origin % (n) 

New Zealand  43.2 (291) 

Australia 25.5 (172) 

China 5.3 (36) 

Asia (excluding China) 4.5 (30) 

Middle East 3.0 (20) 

Europe 0.9 (6) 

Africa 1.2 (8) 

North America 7.0 (47) 

South America 5.6 (38) 

Other 0.5 (3) 

Unknown 68.6 (462) 

* Respondents could select multiple options and so percentages may add to more than 100%. 
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Nut storage method (n=674) * 
 

Storage method % (n) 

In the original packaging 64.0 (431) 

In opaque containers 6.8 (46) 

In clear containers 50.3 (339) 

In open containers 5.6 (38) 

In paper bags 2.2 (15) 

In the fridge or freezer 8.6 (58) 

In cupboards or pantries 54.8 (369) 

On counters or desks 3.7 (25) 

Other 1.0 (7) 

* Respondents could select multiple options and so percentages may add to more than 100%. 

 

 

Duration of nut storage (n=674) 
 

Duration % (n) 

1-2 days 3.7 (25) 

< 1 week 15.3 (103) 

1-2 weeks 22.0 (148) 

< 1 month 34.4 (232) 

> 1 month 24.0 (162) 

Unspecified  0.6 (4) 

Total 100.0 (674) 
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Appendix G 

 

- Additional result tables for health professionals 
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Type of nut forms recommended (n=519) (%(n)) * # $ 

 

Type of nut 
Dietitians 

(n=263) 

General 

Practitioners 

(n=162) 

General  

Practice 

Nurses 

(n=94) 

p-value 

Raw 84.8 (223) a 87.7 (142) ab 94.7 (94) b 0.046 

Roasted with oil 13.3 (35) a 3.7 (6) b 1.1 (1) b <0.001 

Roasted without oil 38.8 (102) a 27.2 (44) b 22.3 (21) b 0.004 

Roasted unsalted 41.1 (108) 35.2 (57) 39.4 (37) 0.481 

Roasted & salted 4.9 (13) a 1.9 (3) ab 0 (0) b 0.033 

As a part of a dish 27.0 (71) a 13.0 (21) b 14.9 (14) b <0.001 

Other 19.0 (50) a 11.1 (18) b 5.3 (5) b 0.002 
* Overall p-values were determined using Chi-squared tests.  Where superscript letters are 

shared between professions, this indicates that there was no evidence the percentage of response 

differed between those professions; where superscript letters differ between professions, these 

differences were statistically significant. 
# Analysis is limited to respondents who answered “Advise to eat more” to whether they gave 

advice regarding nut or nut butter consumption.  
$ Respondents could select multiple options and so percentages may add to more than 100%. 
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Advised frequency of nut and/or nut butter consumption (n=519) (%(n)) * # 
 

Advised frequency 
Dietitians 

(n=263) 

General 

Practitioners 

(n=162) 

General  

Practice 

Nurses 

(n=94) 

p-value 

Every day 39.2 (103) 32.1 (52) 38.3 (36) 

0.127 

5+ times per week 17.9 (47) 18.5 (30) 17.0 (16) 

2-4 times per week 36.5 (96) 34.6 (56) 35.1 (33) 

Once per week 1.5 (4) 2.5 (4) 4.3 (4) 

Several times per month 1.1 (3) 1.9 (3) 1.1 (1) 

Once or less than once per 

month  
0.8 (2) 8.0 (13) 2.1 (2) 

Do not specify 3.0 (8) 2.5 (4) 2.1 (2) 

Total 100% 100% 100%  
* Overall p-values were determined using Chi-squared tests.  Where superscript letters are 

shared between professions, this indicates that there was no evidence the percentage of response 

differed between those professions; where superscript letters differ between professions, these 

differences were statistically significant. 
# Analysis is limited to respondents who answered “Advise to eat more” to whether they gave 

advice regarding nut or nut butter consumption.  
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- Commercial prices of nuts 
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Commercial Prices of Almonds 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Pams Roasted & unsalted 2.39 

Something to Crow About Linseed-Sunflower-Almond 2.60 

Alison's Pantry / Bins Covered in milk chocolate 2.63 

Budget Roasted 2.67 

Value Pack Roasted 2.83 

Mother Earth Raw 3.33 

Mother Earth Roasted 3.33 

Pams Raw 3.84 

Alison's Pantry / Bins Barbeque 3.99 

Alison's Pantry / Bins Raw; roasted & unsalted; roasted & salted 4.14 

Dole Roasted 4.16 

Tasti Raw 4.27 

Alison's Pantry / Bins Tamari; French vanilla 4.41 

Alison's Pantry / Bins Blanched 4.46 

Tasti Blanched 4.70 

Ceres Organics Butter 54% & cacao coconut 4.86 

Ceres Organics Butter 99.5% 5.35 

Ceres Organics Tamari roasted 6.03 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  

 

 

 

 

Commercial Prices of Brazil Nuts 

Brand Name Description 
Price (NZD$)  

/ 100g * 

Pams Raw 2.56 

Tasti Raw 3.13 

Alison's Pantry / Bins Raw 3.94 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  
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Commercial Prices of Cashews 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Budget Roasted & salted 2.00 

Pams Raw 2.41 

Value Pack Roasted; roasted & salted 2.76 

Mother Earth 
Roasted; roasted & salted;  

roasted & chilli lime 
3.33 

Alison's Pantry / Bins Salsa 3.49 

Tasti Raw whole 3.64 

Alison's Pantry / Bins 
Raw; roasted & unsalted;  

roasted & salted 
3.69 

Tasti Raw pieces 3.70 

Alison's Pantry / Bins Maple 3.89 

Alison's Pantry / Bins Horopito 4.00 

Dole Roasted 4.16 

Alison's Pantry / Bins Honey roasted 4.22 

Ceres Organics Butter 60% & coconut 4.25 

Ceres Organics Butter 99.5% 5.44 

Ceres Organics Tamari roasted 6.69 

Ceres Organics Roasted & salted 6.99 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  

 

 

 

 

Commercial Prices of Hazelnuts 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Pams Butter 13%; butter 8.5% (vegetable oil)  0.92 

Nutino Butter 13% (with cocoa)  1.25 

Nutella Butter 13% (with cocoa)  1.75 

Pams Raw 4.70 

Alison's Pantry / Bins Raw 5.05 

Tasti Raw 7.13 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  
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Commercial Prices of Macadamias 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Tasti Raw 6.84 

Alison's Pantry / Bins Roasted & salted 6.90 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  

 

 

 

 

Commercial Prices of Peanuts 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Budget Raw 0.60 

Pams Butter with salt (peanut oil) 0.66 

Budget Blanched 0.68 

Tasti Raw 0.80 

Sunvalley Foods Roasted & salted 0.84 

Sunvalley Foods Roasted & with raisins 0.93 

Sanitarium Butter (vegetable oil) 0.94 

Eta Butter with salt (vegetable oil) 1.06 

Value Pack Roasted & salted 1.09 

Pams Roasted & salted 1.10 

Eta Roasted & salted 1.12 

Eta Honey roasted 1.15 

Kraft Butter with salt & sugar (vegetable oil) 1.17 

Kraft Butter whip 85% 1.17 

Alison's Pantry / Bins Roasted & unsalted; roasted & salted 1.19 

Value Pack Honey roasted 1.56 

Alison's Pantry / Bins Honey roasted 1.62 

Ceres Organics Roasted & salted 1.66 

Mother Earth Butter with salt (no added oil) 1.71 

Pic's Butter with salt (no added oil) 1.71 

Chantal Organics Butter 99.5% 1.75 

Alison's Pantry / Bins Covered in milk chocolate 1.99 

Ceres Organics Butter 99.5% 2.10 

Kingaroy Gold 
Sea salted; honey roasted; chilli lime;  

Mexican salsa 
2.72 

* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  
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Commercial Prices of Pecans 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Pams Raw 4.27 

Tasti Raw 5.41 

Alison's Pantry / Bins Raw 6.09 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  

 

 

 

 

Commercial Prices of Pine Nuts 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Pams Raw 5.70 

Tasti Raw 7.70 

Alison's Pantry / Bins Raw 10.34 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  

 

 

 

 

Commercial Prices of Pistachios 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Value Pack Roasted (with shell) 3.38 

Sunvalley Foods Roasted & salted (with shell) 3.74 

Alison's Pantry / Bins Roasted (with shell) 4.93 

Alison's Pantry / Bins Raw (no shell) 7.53 

Tasti Raw (no shell) 10.36 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  
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Commercial Prices of Walnuts 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Pams Raw (pieces) 3.13 

Pams Raw (halves) 3.27 

Tasti Raw (halves) 4.27 

Tasti Raw (pieces) 4.36 

Alison's Pantry / Bins Raw 4.53 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  

 

 

 

 

Commercial Prices of Mixed Nuts 

Brand Name Description # 
Price (NZD$) 

/ 100g * 

Budget Roasted (alm, cas, pea) 2.00 

Pams Raw (alm, bra, cas, haz, mac) 2.39 

Pams Roasted (alm, cas, pea & cranberry) 2.39 

Pams Roasted & salted (alm, bra, cas, haz, mac) 2.39 

Mother Earth Raw (alm, bra, cas, haz, mac, pea) 3.23 

Mother Earth Roasted (alm, cas & cranberry) 3.23 

Mother Earth 
Roasted (alm, haz & cranberry, raisins, 

chocolate) 
3.23 

Mother Earth 
Roasted & salted (alm, bra, cas, haz, mac, 

pea) 
3.23 

Mother Earth Honey roasted (alm, bra, cas, mac, pea) 3.33 

Alison's Pantry / Bins Roasted & salted (alm, bra, cas, haz, pea) 3.39 

Ceres Organics Butter (65% pea, 35% alm) 3.66 

Alison's Pantry / Bins Honey roasted (alm, bra, cas, mac, pea) 3.88 

Dole Roasted (alm, cas, pis) 4.16 

Alison's Pantry / Bins Raw (alm, bra, cas, mac, pea) 4.36 

Alison's Pantry / Bins 
Roasted; roasted & salted (alm, bra, cas, 

haz, mac, pec) 
4.36 

Ceres Organics Butter (33.2% alm, 33.2% bra, 33.2% cas) 5.00 

Melrose Butter (34% alm, 33% bra, 33% cas) 6.00 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  
# Abbreviations: alm, almond; bra, Brazil nut; cas, cashew; haz, hazelnut; mac, macadamia; pea, 

peanut; pec, pecan; pis, pistachio. 
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Commercial Prices of Nut Butters 

Brand Name Description 
Price (NZD$) 

/ 100g * 

Pams Pea butter with salt (peanut oil) 0.66 

Pams Haz butter 13%; butter 8.5% (vegetable oil)  0.92 

Sanitarium Pea butter (vegetable oil) 0.94 

Eta Pea butter with salt (vegetable oil) 1.06 

Kraft Pea butter with salt & sugar (vegetable oil) 1.17 

Kraft Pea butter whip 85% 1.17 

Nutino Haz butter 13% (with cocoa)  1.25 

Mother Earth Pea butter with salt (no added oil) 1.71 

Pic's Pea butter with salt (no added oil) 1.71 

Nutella Haz butter 13% (with cocoa)  1.75 

Chantal Organics Pea butter 99.5% 1.75 

Ceres Organics Pea butter 99.5% 2.10 

Ceres Organics Mixed butter (65% pea, 35% alm) 3.66 

Ceres Organics Cas butter 60% & coconut 4.25 

Ceres Organics Alm butter 54% & cacao coconut 4.86 

Ceres Organics Mixed butter (33.2% alm, 33.2% bra, 33.2% cas) 5.00 

Ceres Organics Alm butter 99.5% 5.35 

Ceres Organics Cas butter 99.5% 5.44 

Melrose Mixed butter (34% alm, 33% bra, 33% cas) 6.00 
* Regular, not on special prices. These prices were correct at the time of recording. Data was taken 

from New World City Centre Dunedin on 19 May 2015.  
# Abbreviations: alm, almond; bra, Brazil nut; cas, cashew; haz, hazelnut; pea, peanut. 
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Lucky draw winners cover letters 

 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 022 4211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

 

 

Dear 

 

 

About 3 months ago, we wrote to you to invite you to participate in a research study 

conducted by the Department of Human Nutrition, University of Otago. Your timely response 

has been recorded by our researchers and we are extremely grateful. Your participation will 

contribute to results which will provide important information for future recommendations 

regarding nut consumption in New Zealand. 

 

As a token of our appreciation, we had promised all participants who complete our 

questionnaire a chance to go into a draw to win one of numerous grocery vouchers worth 

$100 and $50.  

 

 

Congratulations! You have been selected as 1 of 10 participants to receive a $50 voucher! 

 

Enclosed is a New World Gift Card worth $50, made out to your name. 

 

 

The Department of Human Nutrition at the University of Otago would like to thank you once 

again for your participation in our study. 

 

We wish you a warm Merry Christmas, and a Happy New Year. 

 

 

 

 

 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 



Lucky draw winners cover letters 

 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel 022 4211 459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

 

 

Dear 

 

 

About 3 months ago, we wrote to you to invite you to participate in a research study 

conducted by the Department of Human Nutrition, University of Otago. Your timely response 

has been recorded by our researchers and we are extremely grateful. Your participation will 

contribute to results which will provide important information for future recommendations 

regarding nut consumption in New Zealand. 

 

As a token of our appreciation, we had promised all participants who complete our 

questionnaire a chance to go into a draw to win one of numerous grocery vouchers worth 

$100 and $50.  

 

 

Congratulations! You have been selected as 1 of 5 participants to receive a $100 voucher! 

 

Enclosed is a New World Gift Card worth $100, made out to your name. 

 

 

The Department of Human Nutrition at the University of Otago would like to thank you once 

again for your participation in our study. 

 

We wish you a warm Merry Christmas, and a Happy New Year. 

 

 

 

 

 

 

Yours sincerely, 

 

 

 

 

Project Director: Janet Yong, BSc 

 

 

 

 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer of Human Nutrition 

University of Otago 



Study results for health professional participants cover letter 

 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel +64 22 4211459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Mailing_name 

Mailing_address_1 

Mailing_address_2 

Mailing_address_3 

Mailing_address_4 

Post_code 

 
 

Dear Mailing_name, 
 

Last year, you took part in a survey looking at ‘Barriers to and Facilitators of Nut Consumption’, 

conducted by the Nut Research Group at the  Department of Human Nutrition, University of Otago. We 

would like to thank you for your participation in this study. Your efforts have enabled us to look at 

strategies to promote regular nut consumption. 

The survey was completed by over 750 health professionals, including dietitians, GPs, and Practice 

Nurses.  As part of this study, 710 members of the general public also answered questions on their 

barriers to and facilitators of nut consumption. Below we have provided you with some results that we 

thought may be of interest. On the next page, we have provided information on ‘Four facts about nuts’, 

‘Four ways to enjoy nuts’, ‘Hints for getting the best product’, and some useful websites on nuts. 

What nuts do people eat and how do they consume them? Approximately 94% of the general public 

respondents reported eating nuts within the last 12 months, with the five most popular nuts being 

cashews, almonds, peanuts, walnuts, and Brazil nuts. Nearly 70% reported eating peanut butter in the 

last year. About 75% of nut consumers said that they ate nuts raw, while 61% said they ate nuts roasted 

& salted. More than 90% of consumers ate nuts as a snack by themselves, while 56% ate nuts as part of 

confectionary. 

Why do people eat nuts? Nuts consumers said that they eat nuts because they liked the taste (85%), 

nuts are good for health (67%), are a good source of protein (43%), and are convenient (42%).  

Why do people not eat nuts? Those who did not eat nuts said it was because they disliked the 

taste/smell and texture, and because nuts are high in fat. Only 9% reported they were too expensive.  

What people don’t know about nuts. Over 40% of the general public respondents did not know that 

nut consumption decreased cholesterol and risk of cardiovascular disease. Also, 1 in 5 GPs and Practice 

Nurses thought that eating nuts would increase cholesterol levels and lead to weight gain. 

Advice from health professionals. Overall health professionals had a good understanding of the 

nutritional content of nuts. However, only 13% of the general public respondents have ever been advised 

on nut consumption by a health professional. Health Professionals reported the high calorie and fat 

content, cost, allergies, and possible weight gain were the main barriers against encouraging greater nut 

consumption. Around 83% of dietitians, 56% of GPs, and 63% Practice Nurses reported they advise 

their clients to eat more nuts. Those who chose not to mention nut consumption reasoned that their 

clients have more important concerns, nuts were too expensive, and that they did not know enough 

about nuts to provide advice on consumption behaviour. Around 50% of the general public respondents 

said that they would eat more nuts if advised to by a health professional. 

Once again, your participation was greatly appreciated. Thank you. 

 

Yours sincerely, 

 

 

 

Project Director: Janet Yong, BSc 

 

 

Research Supervisor: Rachel Brown, PhD 

Senior Lecturer, Human Nutrition 

University of Otago 



 

Department of Human Nutrition 
PO BOX 56, Dunedin 9054, New Zealand 

Tel +64 22 4211459 ● Fax +64 3 479 7958 ● Email: nut.team@otago.ac.nz 
www.otago.ac.nz 

Four Facts About Nuts 
 

1. The recommended amount of nuts is 30g/day, around a small handful.  

 

2. Try a variety of nuts – different nuts contain different vitamins and minerals that 

are good for our health. Almonds and hazelnuts are good sources of vitamin E; 

Brazil nuts contain good amounts of selenium; and walnuts are a good source of 

plant omega-3 fatty acid. 

 

3. Nuts are not fattening. Although they are energy dense, and high in good fats, they 

have a high satiety value. They are also nutrient dense. Most research shows that 

regular nut consumers are actually leaner than those who don’t eat nuts. 

 

4. Peanuts – actually a legume, have a very similar nutrient profile to tree nuts. Tree 

nuts reduce total and LDL cholesterol levels, and so do peanuts. 
 

Four Ways to Enjoy Nuts 
 

1. Nuts – the ultimate fast food are conveniently easy to carry around –Eat whole 

nuts as a snack on their own.  

 

2. Add crunch to your vegetables– Toss nuts and vegetables with olive oil and a little 

seasoning, onion, pepper, and your favourite dried herbs. Chopped nuts also add 

great flavor and texture to any salad. 

 

3. Add nuts to your morning cereal – Add nuts to any of your morning cereals and 

enjoy the added flavor and crunchy texture. 
 

4. Sliced, ground and whole nuts all have the same positive health benefits. Sprinkle 

ground or sliced nuts on crumble toppings, fruit salad, muesli, and breakfast 

cereals; add to cooked food, like curries, and stir fries after cooking. Mix ground 

nuts into smoothies, milkshakes, and soups. Use nuts in baking.  
 

 

Hints for Getting the Best Product 
 

 Buy fresh nuts locally from NZ growers who sell to the public  

 Look for unsalted and unsweetened nuts, raw or ‘dry’ roasted 

 Toast nuts in a shallow dish in the oven at low heat – no added oil/fat needed 

 Choose nuts with their skins on 

 If possible, check that the nuts smell and look fresh 

 

Useful Websites 
 

Peanut butter recipe – http://www.heartfoundation.org.nz/healthy-living/healthy-recipes/peanut-

cashew-and-brazil-nut-butter1 

Healthy Heart app – http://www.heartfoundation.org.nz/healthy-living/healthy-eating/healthy-heart-

visual-food-guide/your-healthy-heart-meal-planner 

Nuts, Peanuts & Seeds – http://fnic.nal.usda.gov/food-composition/food-fyi/nuts-peanuts-seeds 

Nuts & Heart Health – www.heartfoundation.org.nz/uploads/Nuts position statement_final_2012.pdf 

http://www.heartfoundation.org.nz/healthy-living/healthy-eating/healthy-heart-visual-food-guide/your-healthy-heart-meal-planner
http://www.heartfoundation.org.nz/healthy-living/healthy-eating/healthy-heart-visual-food-guide/your-healthy-heart-meal-planner

