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Abstract 

Background: In our daily life, what we eat and why we eat certain foods have always been 

more than a matter of nutritional value. Instead, it had been proposed that there is an 

overarching concept of food-choice identity that people construct and depend on when 

making decisions about what to eat. Dietarian identity, defined as one’s thoughts, feelings, 

and behaviours with respect to one’s dietary pattern, has recently been conceptualized by 

Rosenfeld and Burrow (1), along with the Dietarian Identity Questionnaire as means of 

assessing one’s food-choice identity. No study, to date, has described dietarian identity in an 

adolescent population. 

 

Objective: To assess the following aspects of the dietarian identity of New Zealand 

adolescent females in following their dietary pattern: centrality, prosocial motivation (the 

desire to benefit others), moral motivation (the beliefs of rightness and wrongness), and 

strictness.  Secondly, to test the hypothesis that adolescent girls with strong prosocial 

motivation also reflect this motivation in their dietary habits by consuming less meat but 

more fruits and vegetables. Thirdly, to examine the relationships between the motivation 

subscales of dietarian identity and other variables hypothesized to be related to these 

motivation aspects (i.e. the ethical food choice motives). 

 

Design: A cross-sectional, multi-centered nationwide study of New Zealand adolescent 

females, aged 15 to 18 years was conducted. All data were collected using self-reported 

online questionnaires except for anthropometry measurements. Included in the online 

questionnaires were four dietarian identity subscales (centrality, prosocial motivation, moral 
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motivation, and strictness) derived from the Dietarian Identity Questionnaire by Rosenfeld 

and Burrow (2). Frequency of fruit, vegetables, and meat consumption to determine 

participants’ usual consumption; and two subscales of the ethical food choice motives 

questionnaire (ecological welfare and religion) by Lindeman and Väänänen (1) were also 

self-administered. Correlations were investigated among the dietarian identity subscales and 

the other variables with which they were hypothesized to be related.  

 

Results: In general, the adolescent girls tended to view their dietary pattern as not 

particularly central to their identity, showed flexibility in adhering to their dietary pattern, 

and were motivated in their food choices towards a similar lesser extent by prosocial and 

moral reasons. Prosocial motivation level was also inversely associated with the girls’ usual 

consumption of red meat, pork, and poultry. When relationships with food choice ethical 

issues were examined, both prosocial motivation and moral motivation levels were shown to 

be positively associated with levels of concern regarding animal welfare and environmental 

protection. 

 

Conclusion: The present sample of adolescent females were predominantly meat-eaters with 

only 6% vegetarians. Overall, these girls showed low level disagreement to “neither agree 

nor disagree” that the centrality, prosocial motivation, moral motivation and strictness factors 

were important to them in their dietary pattern. Future studies should consider exploring 

these concepts in a larger sample, comparing with boys, or with more aspects of the Dietarian 

Identity Questionnaire to better understand the self-perceptions of the adolescent population 

regarding their eating pattern. 
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Preface 

This study was part of the larger, on-going SuNDiAL Project, that was designed to 

investigate nutrition-related dietary and behavioural factors among vegetarian and non-

vegetarian adolescent females (15 to 18 years old) in New Zealand. The present Masters of 

Dietetics (MDiet) thesis involved data collected from only the first stage of this nationwide 

project, in February 2019. The write up of all components of this thesis was completed by 

myself: Xelynn Ng, a postgraduate at the University of Otago, under the supervision and 

guidance of Associate Professor Caroline Horwath (my academic supervisor and co-

investigator of the project). 

 

The candidate in the present MDiet thesis was responsible for: 

• Recruitment of 14 participants from one high school. 

• Data collection, which includes anthropometric measurements and self-reported 24-

hour dietary recall data. 

• Fitting the accelerometers on participants. 

• Organisation and collection of accelerometers, and blood and urine samples. 

• Entry of the 24-hour dietary recall data into FoodWorks for nutritional analysis. 

• Statistical analyses and interpretation of results with guidance from Associate 

Professor Caroline Horwath and Dr Jill Haszard (principal investigator of the 

SuNDiAL Project). 
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1 Introduction 

Adolescence has been described as one of the most rapid phases of human development (3). 

During this transitional stage from childhood to adulthood, adolescents change in their physical 

characteristics and grow rapidly in their cognitive, psychosocial, and emotional development (3, 

4). Because of the specific health and developmental needs that they require at this stage of life, 

these changes that teenagers experience during adolescent development are also likely to be 

associated with health consequences not only in their current stage but also throughout life (3).  

 

There are several concerning dietary-related issues identified among adolescents that can lead to 

possible health problems, and poor eating patterns may be one of the most important factors (3). 

In the 2008/09 New Zealand Adult Nutrition Survey, only about 50 to 65 percent of adolescents 

(including males and females) aged 15 to 18 years had met the recommended number of servings 

of fruit and vegetables per day; and they were also the second largest group among all age groups 

(15 years and above) to report eating fast food or takeaways three or more times a week (5). 

Besides, body image dissatisfaction and the desire to be thin are also other common problems 

that can affect teenagers’ nutrition and health because many teenagers resort to altering their 

eating habits for weight loss (e.g. by extreme dieting, fasting, or following a vegetarian diet) (6). 

This can be dangerous as they might become deficient in certain nutrients while following a 

restricted dietary pattern (6). However, this is also more of a female phenomenon than male (6, 

7). Moreover, teenagers’ food choices are also often related to their developmental needs, to 

assert independence, establish identity and build relationship with others (3). They may begin to 

deviate themselves from their family culture and habits but instead, are strongly influenced by the 

outside world (e.g. peers and mass media) in their eating habits (3, 8). This, coupled with a lack 
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of nutritional knowledge to make adequate evaluations, may lead to the adoption of ill-conceived 

diets (9).  

 

Consequently, many adolescents may be consuming diets that are not only inadequate for their 

nutritional needs but also incompatible for their future health. Therefore, it is of utmost 

importance to intervene during adolescence, to improve dietary intake and form the basis of 

dietary habits that may last for much of their lives (3). However, these efforts will have to be 

based on an understanding of the different factors (both internal and external) which influence 

their decisions about what to eat. Teenage girls, in particular, are often at higher risk of certain 

nutrient deficiencies (e.g. calcium and iron) and more likely to engage with unhealthy behaviours 

to control weight (3, 6). 

 

Introduced by Rosenfeld and Burrow, the dietarian identity (DI) is defined as one’s thoughts, 

feelings, and behaviours regarding their dietary pattern, and is measured using the Dietarian 

Identity Questionnaire (2). This concept of DI can be applied to anyone in terms of their inclusion 

or avoidance of animal products (2), thus, it offers as a suitable instrument to examine the wide 

range of teenagers’ dietary patterns. Besides, the interpretation of one’s self-perception regarding 

their dietary pattern can also provide understanding on how these self-perceptions (i.e. DI) may 

influence their food choices (2). As this concept of DI was only introduced in 2018, there are 

only a limited number of studies that have examined this concept (2, 10, 11), and none were 

carried out in an adolescent population. Hence, this MDiet thesis was conducted to gain insight 

into the dietarian identities of New Zealand adolescent females (specifically on centrality, 

prosocial motivation, moral motivation, and strictness) and whether these self-perceptions are 

also reflected in other theoretically-related variables. 
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2 Literature Review 

2.1 Defining dietary patterns  

The combination of foods consumed by an individual represents their dietary pattern. There is an 

infinite list of dietary patterns that one may follow, yet the most common dietary patterns revolve 

around the inclusion and exclusion of a combination of animal products. With a recorded history 

dating back to ancient Greece, vegetarianism is a practice involving abstaining from eating meat 

(including red meat and poultry) (12). Those that adapt to this dietary practice (known as 

vegetarians) follow a range of dietary choices that avoid some or all foods of animal origin (13). 

Vegetarians are further categorised as lacto-vegetarian, ovo- vegetarian, lacto-ovo-vegetarian, 

pescatarian, and vegan (14). Flexitarians are those that generally practice vegetarianism but will 

sometimes consume meat (14). Built upon the practice of eschewing meat, lacto-ovo vegetarians 

consume animal foods such as eggs and dairy, whereas lacto-vegetarians consume dairy but not 

eggs and vice versa for ovo-vegetarians (14). Pescatarians consume fish/seafood, while vegans 

follow the most restrictive dietary pattern, excluding all animal foods (14, 15). Due to its 

extensive restrictions in one’s eating pattern, veganism is often categorised independently 

although it is really a practice of vegetarianism (15).  

 

Around the world, the prevalence of vegetarianism varies widely (refer to Appendices, Appendix 

A), with estimated rates of 2% in the UK (16), 5% in the US (17), 4% in Germany, and 30% in 

India (18) which also has the lowest per capita meat consumption (expressed in retail weight) in 

the world (19). It is difficult, however, to compare the prevalence across countries due to varying 

definitions and measures of vegetarianism (refer to Appendices, Appendix A). 
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In New Zealand, it is unfortunate that recent figures for the numbers who avoid animal products 

are unavailable (20). However, commercial market research conducted from July 2014 to June 

2015 has shown that 10.3% of New Zealanders (14 years and above) had agreed to the statement 

‘The food I eat is all, or almost all, vegetarian’, indicating that they were always or mostly 

vegetarian. More importantly, the research also shows a significant increase in the proportion of 

young population group (14-24 years) compared to its previous 12-month survey to June 2011 

(21).  

 

With the rising popularity of vegetarianism especially among the young people (21, 22), having 

adequate nutrition (including iron, calcium, vitamin B12, protein and omega-3 fatty acids) while 

omitting certain food groups is a concern. This is because good nutrition during adolescence is 

crucial to support growth, as well as future health and well-being (3). Deficits in macronutrients 

or micronutrients can result in slow growth rates, delayed sexual maturation, inadequate bone 

mass, and low body reserves of micronutrients (23). Therefore, further investigation on the 

dietary patterns, particularly with regards to animal product consumption, is required to 

understand its impact on the young group.  

 

In the study of vegetarianism, questions such as “Do you eat meat?” or “Are you a vegetarian?” 

might readily classify people into two broad categories of vegetarians and omnivores (16, 17), 

but such questions far oversimplify how people describe and feel about their dietary pattern and 

their corresponding food-choice identity. Many people who self-identify as vegetarians may eat 

meat occasionally, while other individuals may eat a mostly vegetarian diet but do not describe 

themselves as vegetarians (15). These discrepancies exist because every individual develops their 
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own unique food-choice identity, and differ on how they think, feel, and behave with respect to 

eating (15).  

 

Hence, it is important to understand the attitudes and beliefs behind adolescents’ dietary patterns 

as any efforts to improve the dietary intake of adolescents, especially teenage vegetarians, need to 

be based on an understanding of the factors which influence their eating behaviour. 

2.2 Social identity and vegetarianism 

Imagine the following scenario. At a family dinner, a variety of delicious dishes including soups, 

roasted meat, chicken casserole, vegetable and pasta salads, fruit salads, pies, and brownies are 

served. While everyone else is enjoying all the dishes, you choose to eat only the non-meat 

dishes. Noticing this, some other family members question your actions, “Why aren’t you eating 

meat?” or “Why are you doing this?”.  As some make jokes and comment on your choices, you 

realise that your food choice distinguishes you from them as you form an identity that is separate 

from your family members. Through this simple example, it is easy to see that being a vegetarian 

is more than simply following a certain dietary pattern and often intertwines with the issue of 

social identity.  

 

“Social identity”, refers specifically to the aspects of a person that are defined in terms of his or 

her social group memberships (24). Most people are members of many different groups, but only 

some of those groups are meaningful enough to answer part of the iconic identity question: “Who 

am I?” (24). For instance, in the context of the above vignette, while one may usually identify as 

the son of his parents, nephew of his aunt and uncle, or a lecturer in his profession; at the dining 

table, one can develop a salient vegetarian identity, leading to the answer: “I am a vegetarian”. 
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Through self-categorisation, people adopt the identity of their respective groups, which can 

develop as a meaningful part of one’s social identity. As described above, there are many forms 

of social identity. According to one’s inclusion and exclusion of food groups, food choice can be 

more than merely a dietary pattern, but also a defining characteristic of one’s social identity. By 

engaging in a dietary practice that differs from the dominant Western food culture, those that 

eschew meat would be considered the norm-violators, and categorised into a distinct social group, 

forming a vegetarian identity (15).  

 

While self-categorization can induce social identity development, categorization by mutual 

characteristics may not necessitate the development of a specific identity (15). This is observed in 

vegetarians with the same dietary pattern but who identify their vegetarian status differently (12). 

Hence, studying the different features of a vegetarian identity that measures how vegetarians 

internalize their food choices may be a better holistic approach to comprehend this dietary 

practice and clarify the means of being a vegetarian. All in all, it is also of great interest to 

understand the experiences of people who follow this diet as vegetarianism become more 

prevalent for its benefits to the environment and public health. 

2.3 Conceptualising a vegetarian identity: The unified model of vegetarian identity  

Vegetarian identities are diverse and unique to each individual, with people varying in the extent 

to which they follow their self-imposed dietary rules and strictness in adhering to the diet (12). 

As a result, different labels are assigned to people that satisfy the specific dietary criteria such as 

those mentioned in section 2.1. However, these labels do not capture the attitudes and feelings of 

those following these dietary patterns. Thus, a vegetarian identity should be more than merely a 

label but an overarching concept that describes this self-perception (15). 
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Integrating psychological theories of identity with research on food choices and vegetarianism, 

scholars have proposed a conceptual framework: The Unified Model of Vegetarian Identity 

(UMVI). This model combines common psychological constructs to represent the features of a 

vegetarian identity (15). The model comprises ten measurable features that are arranged into 

three different levels (contextualised, internalised, and externalised)(15). Together the features of 

the model (as shown in Figure 2.1) provide a framework to understand the role of vegetarianism 

in a person’s self-concept, and how this self-concept is enacted through behaviour. The model 

coherently defines vegetarian identity, characterizing thoughts, feelings, and behaviours 

regarding being vegetarian (15). Given its ability to represent features of the vegetarian identity 

and the role of vegetarianism in people’s lives, aspects of this model are applied in the SuNDiAL 

study. Since the SuNDiAL study encompasses a wide range of measures, in order to avoid 

excessive respondent burden, only selected dimensions of the model were measured in the study 

(i.e. centrality, motivation, dietary pattern, strictness, label, and duration).  All aspects of the 

model are described below; however, those aspects not measured in the SuNDiAL study are 

summarised briefly.  

2.3.1 Historical embeddedness 

Historical embeddedness describes the historical and sociocultural conditions of a vegetarian, and 

how these conditions at a specific time influenced the development of their vegetarian identity 

(15). These conditions include factors such as cultural values, social attitudes towards foods, 

interpersonal interactions, media, and food availability (25).  
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2.3.2 Timing 

Vegetarian timing describes the time when an individual engages with vegetarianism throughout 

his/her lifespan (15). By applying the onset and termination measures of this dimension, it 

provides a way to flexibly interpret the different aspects of vegetarian identity over time (15). For 

example, when one adopts or abandons a vegetarian diet, begins or stops identifying as 

vegetarian, or adjusts the level of their dietary restrictiveness. 

2.3.3 Duration 

Duration refers to the length of time an individual follows their identified dietary pattern (15). It 

is a subjective quantitative measurement and depends on how an individual perceives its meaning 

(15). Occasional lapses in following one’s dietary pattern or changes in dietary restrictiveness 

over time could lead to differences in the way different people define duration (15). For example, 

a vegetarian who turns vegan, may report duration as the total amount of time since adopting a 

Figure 2.1 The Unified Model of Vegetarian Identity (UMVI) (15) 



   9 

vegetarian diet or even report two separate durations (i.e. being a vegetarian and a vegan). As a 

result, types of information collected can be inconsistent across participants. Nevertheless, since 

the model of food-choice identity focuses on the self-perception of food behaviours rather than 

actual food behaviours, the subjective nature of this dimension remains appropriate (15).   

 

Duration is an important dimension of a food-choice identity because it may help in 

understanding other aspects of an identity. Nevertheless, little research has addressed duration 

among adolescents thus far. In one study of 262 vegetarian adolescents by Perry et al., students 

that followed a restricted vegetarian diet (vegan, lacto-vegetarian, and lacto-ovo-vegetarian) were 

more likely to have been vegetarian longer (>2 years) compared to those that were semi-

vegetarians (26). Hence, it will be of interest in the SuNDiAL study to explore the difference 

between longer and shorter duration vegetarians.  

2.3.4 Salience 

Salience, the quality of being particularly noticeable (definition from the Oxford Dictionaries), in 

referring to one’s dietary choices, measures the extent to which following one’s dietary pattern is 

a prominent feature of his or her self-concept in a particular situation (15). For example, a 

vegetarian’s salience will most likely increase during situations such as dining with omnivores 

and having insufficient vegetarian food options in a restaurant, as the environment leads one to 

become aware of his or her norm-defying choices (15). Similarly, omnivores could also 

experience heightened salience when plant-based dieting becomes the local norm. For example, 

for an omnivore that lives among vegetarians, meat-eating behaviour would then distinguish 

him/her from the majority (2). Since the extent to which salience is activated varies in response to 

different situations, it represents an unstable characteristic of one’s food-choice identity (15). 
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Thus single-administration surveys such as the SuNDial study do not provide a suitable means of 

measurement (15), and this feature is therefore not included in this study. 

2.3.5 Centrality of dietary pattern 

The centrality of dietary pattern refers to the degree to which an individual’s food choice is a 

predominant feature of his or her identity across contexts (15). Compared to omnivores, 

vegetarians are more likely to have higher food-choice centrality (2) as they define themselves by 

their diet to a greater extent. Following a dietary pattern that deviates from the norm, vegetarians 

can face strong pressure from the meat-eating culture in society, and hence may be more likely to 

distinguish themselves from meat eaters and to view their dietary pattern as a principal feature of 

their identity. Nevertheless, levels of centrality may also vary even within well-defined dietary 

groups such as the vegetarians and vegans. As shown in a recent study of an adult vegetarian 

population, vegans had displayed a higher centrality than other vegetarians (10). While in 

Larsson et al.’s study of vegan adolescents, variation in centrality among the study’s subgroups 

was also observed (27). Therefore, it is of interest to examine whether any other centrality 

difference in subgroups were shown among the female adolescents as well.  

2.3.6 Regard 

There are three components to the Regard dimension: private, public, and omnivorous regards, 

that involves the dieter’s self-evaluation towards his or her food-choice identity (15). In 

understanding this dimension, people are categorised with reference to in-groups (groups with 

which an individual strongly identifies) and out-groups (groups that one does not belong to) (15). 

With regards to vegetarians/vegans, private regard refers to an individual's personal feelings 

(either positive or negative) toward vegetarians and toward being vegetarian. In contrast, public 

regard refers to an individual's feelings about the way in which omnivores and the larger society 

view vegetarians (15). Unsurprisingly, participants engaging in a variety of dietary patterns 



   11 

(meat-eating, meat-avoiding, vegetarian, and vegan) were reported to display the most positive 

attitudes and beliefs towards their own pattern (28), suggesting a high private regard in not only 

the society’s minority dietary groups (e.g. vegetarian and vegans) but also among the meat-eaters. 

Similar observations were seen among adolescents, where meat was being described as healthy 

and tasty by non-vegetarians (29).  

 

While one generally evaluates one’s own diet positively, one may not feel the same about how 

others perceive one’s diet (2). This is particularly the case among vegetarians and vegans whose 

dietary behaviour clashes with main-stream beliefs, and they are often looked down upon or even 

stigmatised by others (30). This stigmatisation can lead to the development of a low public regard 

(15), that can possibly influence the way in which a vegetarian presents his or her vegetarian 

identity, as evidenced by vegetarians disclosing their vegetarian identity differently towards 

meat-eaters (30).  

 

On the other hand, with regard to vegetarianism, omnivorous regard, also known as out-group 

regard, measures an individual’s attitudes toward omnivores and their food choices (15). As 

reported by Povey et al., the most negative attitudes and behaviours were directed towards diets 

that are most different from people’s own diets, demonstrating a low level of regard from the in-

groups towards their out-groups (28). In the study, most vegans regard meat-eaters as cruel and 

barbaric, while meat-eaters see vegans as being extreme and restrictive (28). Similarly in another 

study vegetarian adolescents described meat as abhorrent to the extent that thoughts of meat-

eating disgusted them (31). Thus, the regard dimension is an important component of the 

internalisation of one’s food-choice identity.  
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2.3.7 Motivation 

Dietary motivation refers to the reasons for following one’s dietary pattern, and is a significant 

aspect of identity (32). In the UMVI model, the focus is on the motivations of those who 

voluntarily consume a plant-based diet (15). Most adult vegetarians are motivated by concerns 

for personal health, animal welfare, and the environment (33), however, adolescent vegetarians 

tend to adopt and maintain their dietary behaviours for a variety of reasons unique to their 

developmental stage and needs (26). For instance, a vegetarian diet may be followed as a way of 

separating from their family culture to express independence, as a process towards identity 

development, or even as a means of building relationships with others (8, 22, 26). 

 

Much research has categorised vegetarians by their primary motivation (12), however, most 

people have multiple motivations for vegetarian eating (26, 34). Thus, instead of focusing on 

specific motivations, the model proposes three vegetarian motivational orientations: prosocial, 

personal, and moral (15). Researchers are able to measure the extent to which one’s dietary 

choices are motivated by one or a combination of the three orientations (15).  

 

2.3.7.1 Distinguishing the 2 motivational orientations: Personal and Prosocial Motivation  

Personal and prosocial motivation describe, respectively, the internally oriented and externally 

oriented reasons for following a plant-based diet, that is one’s desire to benefit one’s self 

(personal motivation) or to benefit others (prosocial motivation) (15). Within the personal 

motivation orientation, concerns for personal health are a significant motivator (12, 13). This is 

not surprising as studies on adult vegetarianism show positive relationships between a plant-

based diet, chronic diseases, and length of life (35-41). In those studies, vegetarians tend to live 

longer than non-vegetarians (38, 41) and have lower risk of heart disease (36), obesity (36, 40), 
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hypertension (35, 36), type 2 diabetes mellitus (36, 37, 40) and certain cancers (39). Conversely, 

examples of the prosocial orientation among vegetarians are: preserving environmental resources 

for sustainable food production and reducing world hunger (42); and minimizing animal cruelty 

and slaughtering (13).  

 

Teenagers, on the other hand, may be motivated differently from their adult counterparts. In the 

study by Perry et al., in adolescents, the most frequently reported motives towards a vegetarian 

diet was the desire to lose weight or to not gain weight (35%), followed by compassion for 

animals (28%), aversions to the taste of meat (27%), desire for a healthier diet (25%), and to help 

the environment (17%) (26). The predominance of self-focused goals reported (i.e. weight 

control, dislike in taste of meat, and health) compared to the prosocial reasons (i.e. do not want to 

kill animals and to help the environment), may imply an overall higher personal motivation 

towards vegetarianism among the participants. In another study, physical appearance was shown 

to be the most valued characteristic among adolescents (43), thus, explaining the desire for a 

“perfect” weight may be the reason for the prevalence of weight control as a motive in the Perry 

et al.’s study. This is also consistent with other studies, where vegetarian adolescents, especially 

females, were frequently reported to be engaging in disordered eating behaviours (44, 45), likely 

for weight control.  

 

Although adolescent vegetarianism may signal issues of an underlying eating disorder due to 

their motivation for weight loss (26, 44, 45), vegetarian adolescents can, if they eat in a healthy 

manner, also benefit from short- and long-term health benefits (22). Therefore, understanding the 

motivations of teenager’s food choices can be helpful to inform the design of health interventions 

specifically for this age group. 
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2.3.7.2 Moral Motivation 

Just as one’s food choice can be a significant part of his/her identity (15), some of the aspects of 

identity including one’s values, world view, and life philosophy can also be expressed through 

food selection (46). Moral motivation in the UMVI model refers to the inclusion and/or 

restriction in one’s diet of certain foods based on the beliefs of rightness and wrongness (15). 

Common examples include the morality of slaughtering animals, food practice-related values and 

rules encouraged by religious practices. Although moral motivation is often referred to as 

prosocial motivation, the disapproval of killing animals for foods is not the same as prosocial 

motivation since it may not necessary reflect a desire to benefit animals’ lives (15). Similarly, 

individuals who are vegetarian for religious reasons that view their food choice as a means of 

spiritual growth differ from those who are vegetarian because meat consumption is forbidden 

(15). While the former steer towards the personal motivation, the latter fall within the moral 

motivation orientation.   

 

Although moral motivation may have not been measured directly in other studies, other aspects 

have been studied that may include the perception of rightness and wrongness. According to the 

vegetarian motivations reported in the Perry et al. study, those motivated by religious reasons and 

to not kill animals (38% of the self-reported vegetarians) most likely includes students with high 

moral motivation (26). Additionally, in another study, 66% of female teenage vegetarians agreed 

with the statement “I think it is wrong to kill animals for food” (29). Either directly or indirectly, 

moral motivations among adolescents are evident, and hence are worthy of further study to 

provide insights into food-choice identity.  
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2.3.8 Dietary pattern 

As all UMVI dimensions corresponds to one’s food choices, the foundation of all UMVI 

dimensions is dietary pattern (15). Vegetarian dietary pattern refers to the dietary rules that one 

typically follows regarding the consumption of certain animal foods, defined by foods which are 

acceptable and unacceptable to eat (15). As proposed by Rosenfeld and Burrow, the dietary 

pattern of a vegetarian can be measured quantitatively or qualitatively.  

 

The quantitative approach uses a scale of one to six to measure the number of animal food 

categories (i.e. red meat, poultry, fish, dairy, eggs, and other animal foods) that one eschews (15). 

The score can then be represented as the restrictiveness of an individual dietary pattern, with a 

score of one indicating the least restrictive diet and a score of six indicating the most restrictive 

diet (15). This method is especially useful to measure dietary pattern differences between groups 

and individuals (15). However, for the purposes of the SuNDiAL study, the quantitative method 

was deemed to be unsuitable since it regards all animal foods as equal (15). This approach also 

overlooks the tendency for vegetarians to avoid certain animal foods more than others (15). For 

example, red meats are more often avoided than eggs as both vegans and most other vegetarians 

eschew red meats (46). Moreover, the quantitative method disregards a diet that limits, rather 

than completely excludes, certain animal foods (15). 

 

Conversely, the qualitative approach involves an individual’s self-identification of avoided 

animal foods and to what extent does the avoidance applies (15). This approach allows each 

individual’s distinctive dietary pattern to be accurately identified (12), for example, by using 

open-ended questions to enable people to report their dietary pattern. Given the need in the 
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SuNDIAL study to gather participants’ dietary pattern accurately, the qualitative approach 

instead of the quantitative is adopted as recommended by the authors of the UMVI model (15). 

2.3.9 Label 

In the model, vegetarian label refers to how a vegetarian describes their meat-eschewing dietary 

pattern to other people (15). An individual may label her/himself differently from others with the 

same dietary pattern (15). For instance, occasional meat-eaters with high vegetarian motivation 

may consider themselves vegetarians, yet face rejection from stricter vegetarians. Conversely, an 

individual without strong motivation for vegetarianism but who happens to be a very low meat-

eater may not identify her/himself as a vegetarian, yet might be labelled as such by other people. 

People may also label themselves with different levels of specificity.  For example, a person that 

consumes eggs but no other animal products could either call themselves a vegetarian or an ovo-

vegetarian. Hence, by using either the label or dietary pattern approach, researchers could yield 

vegetarian samples that may differ in some other aspects of their vegetarian identity (15). In the 

SuNDiAL study, the labelling approach is also used to differentiate between vegetarians and non-

vegetarians.  

2.3.10 Strictness 

Besides dietary pattern and label, strictness is another externalised dimension of the UMVI model 

that portrays one’s vegetarian identity through behaviours (15). Vegetarian strictness refers to the 

behaviour of an individual in adhering to his or her dietary pattern (15). It indicates the level of 

discipline applied in eating situations, and is also a measure of commitment level to one’s 

vegetarian identity. This strictness dimension is distinct from dietary pattern restrictiveness as the 

latter does not necessarily correlate with vegetarian strictness (15). For example, a person who 

follows a highly-restricted vegan diet might be easily convinced to try a good egg dish 

exemplifying a low level of strictness, while another person may follow a less restrictive 
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pescatarian diet but have high commitment to the diet and avoid compromising in any situations. 

Moreover, an individual could also have more than one level of strictness, depending on the 

situation (15). For example, a vegetarian may portray a higher level of strictness in the presence 

of another vegetarian. Although previous research has not demonstrated a significant difference 

in strictness between adult vegetarians and vegans (10), little is known regarding strictness in 

adolescents. It would be of interest to investigate the relationship between strictness level and 

other attributes of a vegetarian identity.  

2.4 Assessing the identity of adolescents with various dietary patterns 

The adolescence period is a time of change where a child develops their own identity and 

struggles for independence and acceptance (4). These changes can have an impact on their 

lifestyle and eating patterns, that may form the basis of their future dietary habits (22). As 

vegetarianism become a more and more common eating pattern, especially among the 

adolescents, it is important to understand a wide range of adolescents’ diets, as their current well-

beings also determines the society’s future well-beings.  

 

However, neither a label nor a dietary pattern enables understanding of the multiple facets of 

one’s food choice (2). Quite often, this decision about what to eat relies on the food choice 

identity that one construct for themselves (2). Based on the UMVI framework, Rosenfeld and 

Burrow developed the Dietarian Identity Questionnaire (DIQ) that comprises of 33 items from 

the eight factors of the UMVI model (i.e. centrality, personal motivation, prosocial motivation, 

moral motivation, private regard, public regard, out-group regard, and strictness), as a way to 

understand the many dimensions of one’s food choice identity (2). Here, food choice identity is 

identified as dietarian identity, referring specifically to food choice that involves consumption or 

avoidance of any of the five most common animal products (i.e. red meat, poultry, fish, dairy, 
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and egg) (2). In other words, the DIQ can be applied to anyone in terms of their inclusion and 

exclusion of these foods in their eating patterns (2). Therefore, the DIQ is applied in the 

SuNDiAL study, to investigate the wide range of teenagers’ diet and captures their thoughts, 

feelings, and behaviours with respect to their dietary pattern (2).  
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3 Objective Statement 

Among teenage girls aged 15 to 18 years old, in the first stage of a nationwide cross-sectional 

survey (the SuNDiAL study), the objectives of this MDiet thesis were: 

1. Describe several aspects of the dietarian identity subscales (i.e. centrality, prosocial 

motivation, moral motivation and strictness) regarding female adolescents’ food 

choice/dietary pattern as measured by the Rosenfeld and Burrow’s Dietarian Identity 

Questionnaire. 

2. To test the hypothesis that adolescent girls with a higher prosocial motivation would have 

lower meat consumption and higher fruits and vegetable consumption.  

3. Examine the associations between the motivational subscales and its related variables (i.e. 

the ethical food choice motives by Lindman and Väänänen). 
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4 Subjects and Methods 

The protocols and methods of the SuNDiAL project were developed by the principal 

investigators, Dr Jill Haszard and Dr Meredith Peddie, and described in the unpublished 

‘SuNDiAL Project Protocol Manual’ (47). 

4.1 Design, setting, and participants 

This MDiet thesis is a part of the SuNDiAL Project, known as the ‘Survey of Nutrition Dietary 

Assessment and Lifestyle’, which is a cross-sectional, multi-centered nationwide study of New 

Zealand (NZ) adolescent females. The study was designed to compare vegetarian and non-

vegetarian NZ teenage girls (15-18 years old) with regards to their dietary intakes and habits, 

nutritional status, health status, motivations, attitudes and lifestyles. Data collection began in 

February 2019 and is planned to continue until November 2020.  The 2019 final year MDiet 

students together with other postgraduate students undertook data collection for the initial 2019 

phase of the project.  The present MDiet thesis involves only data collected during Semester 1 

2019 (first stage of the SuNDiAL project), which involved girls from eight schools in 7 locations 

across NZ.  

4.1.1 Sample size calculation 

Calculations for sample size and statistical power were completed by one of the study’s principal 

investigators, Dr Jill Haszard. The calculations were determined as the total sample size required 

for the study as a whole rather than only in the first stage. Assuming a 20% prevalence of 

vegetarianism and a design effect (for school clusters) of 1.5, a minimum of 300 high school 

students enrolled from 14 schools were required to provide 80% power and 95% confidence to 

observe the continuous outcome variables between vegetarians and non-vegetarians within a 0.5 

standard deviation difference (47).   
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4.1.2 Ethical approval 

Study procedures for the SuNDiAL project were approved by the University of Otago Human 

Ethics Committee (Health): H19/004 and the study was registered with the Australian New 

Zealand Clinical Trials Registry: ANZCTRN12619000290190 (Appendix B). Additionally, the 

Ngāi Tahu Research Consultation Committee, who ensure the appropriateness of research 

regarding Māori and their health, also acknowledged the importance of this research for Māori 

health (Appendix B).  

4.1.3 Enrolment of Schools 

In November 2018, high schools across NZ were selected and invited to participate in the 

SuNDiAL project by the project’s principal investigators and/or coordinator. In the first step of 

the selection process, eligible high schools were shortlisted based on the locations (i.e. 

Whangarei, Mt. Maunganui, New Plymouth, Wellington, Nelson, Christchurch, and Dunedin) 

that were readily accessible by the Dietetic student investigators. Following that, eligible schools 

were further filtered, allowing only schools with a roll of at least 400 (boys and girls) or 200 

(girls only). Finally, to ensure lower deciles schools (school with higher proportion of students 

from low socio-economic communities) were not neglected, these schools were targeted ahead of 

higher decile schools. Invitations were then sent via email to the targeted schools. For any 

schools that did not respond to the first email within two weeks, a second email and/or a follow-

up phone call were undertaken. If this first round of recruitment did not result in the enrolment of 

at least one high school in each geographic location, additional schools were recruited in 

February 2019. These schools were not recruited on the basis of the original selection criteria, but 

rather were chosen in each location via word of mouth, or because a staff member of the school 

was known to the research team. These schools were then approached by the dietetic student 

research teams in each location. 



   22 

 

In the first stage of data collection (Semester 1, 2019), the SuNDiAL project included five 

targeted high schools and three additional schools recruited during February 2019 (refer to Figure 

4.1). The final list of schools enrolled were Tauraroa Area School, Mt. Maunganui College, 

Spotswood College, St Catherine’s College, Waimea College, Hornby High School, Columba 

College, and Kaikorai Valley College.  

 

4.1.4 Participant Inclusion and exclusion criteria 

School students that self-identified as female and enrolled in one of the participating schools 

were eligible to participate if they were aged between 15 to 18 years at the time of data collection 

Figure 4.1 School Recruitment Flow Chart 
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(47). To be included, they were also required to have the ability to communicate and understand 

English and to complete the online questionnaires (47).  

 

Girls who were aware they were pregnant were ineligible to participate in the study (47) as 

pregnancy increases one’s dietary needs and hence may have a confounding effect on the data 

being collected. 

4.2 Enrolment of participants 

Together with another student investigator, Pamela Clough, I was assigned to the Spotswood 

College in New Plymouth. To enrol female participants between the age of 15 to 18 years, 

presentation was given in a year group assembly. The content of the presentation included a brief 

introduction of the MDiet student investigators, the SuNDiAL project, the different components 

of the study, confidentiality, incentives, and how to sign up. The presentation was concluded with 

a ‘Questions & Answers’ session with the audience. Electronic (the web address of the study 

website, www.otago.ac.nz/sundial) and/or print information (refer to Appendices: Appendix C) 

were also provided during the session. After that, students that were interested in participating 

were asked to provide their name, age, and email address on a sign-up list. The students’ 

information was then passed on to the SuNDiAL project coordinator, who then emailed the 

participation link to the girls. 

4.2.1 Informed consent 

The study information sheet (Appendix C) as well as the study website were provided for 

potential participants to discuss with family/whanau. The study website contained detailed 

information about the survey, including a description of the survey, its importance in contributing 

towards the public health sector, types of involvement required from participating schools and 
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teenage girls, benefits from participation, any possible risk of discomfort and/or harm towards the 

participants, participant confidentiality, ways to enrol, information on funders and ethics 

approval, and details of contact persons. It was also emphasized that involvement in the project 

was entirely voluntary. Any questions on the study received by the MDiet student investigators 

were answered in person during the presentation.  

 

In this first phase of the SuNDiAL project, teenage girls that were 15 years of age and/or from St 

Catherine’s College required a parent or guardian’s consent to participate in the study. These 

students were asked to provide the email address of their parent/guardian, then the study 

coordinator sent an email to each respective parent/guardian regarding their children’s potential 

participation. On the other hand, those age 16 years and above, not enrolled in St Catherine’s 

College could give self-consent. Students (inclusive of those who had received parental consent) 

were then sent an email with their own unique participation link. During the online enrolment 

process, participants were advised that by clicking the “agree” button, it would be considered as 

consent for participation in the study.  

4.3 Study procedure 

As mentioned previously, eligible participants were given their individual link that enabled them 

access to the online consent form and the Enrolment questionnaire (Appendix D). If a participant 

did not respond to the link for two days from the day it was sent, up to two automatic email 

reminders were sent. A total of up to three attempts were made to initiate contact with 

participants.  

 

By completing the online consent, participants were then able to continue to the three online 

questionnaires administered on the web application REDCap (Research Electronic Data Capture), 
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which is mainly used for building and managing online surveys and databases. Teenage girls 

were given the flexibility to complete the questionnaires in their own time. All questionnaires 

submitted before the end of the data collection period (8 April 2019) were included in the current 

data analysis. In addition, data collection included anthropometry measurement, two 24-hour 

dietary recalls, blood and urine sample, and 24-hour activity patterns using accelerometer worn 

over seven days.  

 

As part of the research team based at Spotswood College, I was involved in scheduling consented 

participants for their visits with us and collecting data on the anthropometry, dietary recalls, and 

fitting the accelerometers. The participants were scheduled for a maximum of 2 visits in total 

with the research team at school during school time. During the visits, measurements of weight, 

height, and ulna length were measured in duplicate from each participant. A 24-hour dietary 

recall of the previous day as well as fitting the accelerometers to participants who had consented 

were also undertaken in the first visit. To ensure consistency in the data collected across all 

schools, all data collection was carried out according to the developed standard operating 

procedures (47). For those girls who had agreed to provide blood and urine samples, the 

biological specimens were collected by the trained research nurse during one of the school visits. 

The second 24-hour dietary recall was completed during a weekend day at least 7 days after the 

first 24-hour dietary recall, over the phone or by video call, according to the participant’s 

preference. To ensure the quality and consistency of the data collected across the multiple 

centres, all MDiet student investigators had completed a six-week research methods paper from 

October 2018 and a further two weeks of intensive training in data collection procedures in early 

February 2019, led by the principle investigators (47). In additional, a copy of the study’s 

protocol manual that covers detailed procedures for conducting the in-school daily data 
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collection, recording of participants’ ID number, dietary data collection, anthropometric 

measurements, accelerometer protocol, and blood and urine collection (47) was also provided to 

all student investigators. After all the data collection, I was also in charge of entering the recalled 

foods and portion sizes of eleven 24-hour dietary recalls from seven girls that I had completed 

into FoodWorks (48) (a nutrient analysis software). Detailed procedures of each aspect of the 

study can be found in the unpublished ‘SuNDiAL Project Protocol Manual’ (47). 

4.3.1 Incentives 

Upon completion of each component of the study (i.e. the online questionnaires, first 24-hour 

recall, second 24-hour recall, blood test, urine test, accelerometer), participants were entitled to 

receive a $5 supermarket voucher from New World or PaknSave. Hence, for those that completed 

all components of the study, a $30 voucher was mailed to their home address.  

4.4 Questionnaires 

Participants were requested to completed a total of 3 sets of online questionnaires, including: 

1. Enrolment questionnaire (Appendix D). This assessed participant’s demographics, health 

status, and dietary pattern (i.e. vegetarian or non-vegetarian); 

2. Dietary Attitudes and Motivations questionnaire (Appendix D). This consisted of 

questions from Rosenfeld’s Dietarian Identity Questionnaire (DIQ) (2) and others on food 

choice motivations (1, 49); and 

3. Dietary Habits questionnaire (Appendix D). This included questions on meal patterns, 

frequency of consumption of specific food groups, and specific types of foods and 

supplements (50). 

Only those measures included in the data analysis for this present MDiet thesis will be described 

in detail in the following section.   
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4.4.1 Dietary pattern 

Questions regarding one’s dietary pattern were asked in the Enrolment questionnaire. To identify 

self-reported vegetarians and vegans, participants were asked “Are you vegetarian or vegan?” and 

invited to answer ‘yes’ or ‘no’. Of those who answered “yes”, they were further prompted to 

describe their dietary pattern by indicating which foods/food groups they eat (i.e. egg, milk, fish 

or seafood, chicken or poultry, meat/red meat occasionally or ‘none of the above’). For those that 

selected ‘none of the above’, they were then prompted to answer if they were vegan. Finally, 

those self-identified vegetarian/vegan participants were asked how long they had been following 

their current eating pattern, with six options from less than a month; between 1 and 6 months; 

between 6 months and 1 year; between 1 and 2 years; more than 2 years; and my whole life. 

4.4.2 Dietarian Identity 

The Dietary Attitudes and Motivations questionnaire included the DIQ developed by Rosenfeld 

and Burrow in 2018 (2). The 33-item DIQ was developed to measure an individual’s thought, 

feelings, and behaviour with respect to her/his dietary pattern (2). Seventeen items, representing 

four dietarian identity (DI) subscales from the Unified Model of Vegetarian Identity (UMVI) 

(refer to Appendices: Appendix D), were chosen to be included in the present study due to the 

need to minimise participant burden in the SuNDiAL study. Participants completed the 17 items 

in a randomised order with the instructions “Please choose how strongly you agree with the 

following statements”. Scores on each subscale’s individual items were measured using a 7-point 

Likert scale ranging from 1 (‘strongly disagree’) to 7 (‘strongly agree’) with higher scores 

indicating a greater influence of each factor on one’s dietarian identity. The four DI subscales 

included were:  
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• Centrality: the extent to which one’s food choice is a predominant feature of one’s overall 

self-identity (5-items). Example of an item: “Following my dietary pattern is an important 

part of who I am”. 

• Prosocial motivation: when the desire to benefit others is the reason for one’s food choice 

(6-items). Example of an item: “I am motivated to follow my dietary pattern because I 

want to help others”. 

• Moral motivation: when beliefs regarding rightness or wrongness are the reason for one’s 

food choice (3-items). Example of an item: “I follow my dietary pattern because eating 

this way is the morally right thing to do”. 

• Strictness: refers to how strictly one adheres to his or her dietary pattern (3-items).  

Example of a reverse-scored item: “I can be flexible and sometimes eat foods that go 

against my dietary pattern”. 

 

The DIQ was previously validated in a study of 290 participants, aged 19 to 72 years, using 

confirmatory factor analysis and by exploring internal consistency and construct validity (2). 

Participants were excluded from the validation analysis in cases where the survey was completed 

in less than 2 mins and/or failed an attention check (a filtering method to identify respondents 

that are not paying sufficient attention during the survey) (2). The confirmatory factor analysis 

result revealed a good fit, 33-item 8-factor DIQ model as a measure of DI. High internal 

consistencies for the eight factors (Cronbach’s alpha’s ranging from 0.85 to 0.97) were observed 

(2). Furthermore, statistically significant relationships, showing construct validity, were also 

reported between all eight DIQ factors and theoretically related variables (2). For example, 

prosocial motivation correlated positively with ecological welfare concern (r = 0.41) (2).  
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4.4.3 Ethical food choice motives 

The ethical motives (1) of participants were measured on a scale from 1 (“not at all important”) to 

4 (“very important”) with instructions for participants to choose how important each statement is 

in influencing the food that they eat on a typical day. The two ethical scales, consisting of seven 

items, included in the SuNDiAL project were:  

• Ecological welfare, including the subscales for  

o Animal welfare (2-items). Example of an item: “Has been produced in a way that 

animal have not experienced pain.” 

o Environmental protection (3-items). Example of an item: “Has been produced in a 

way which has not shaken the balance of nature.” 

• Religion (2-items). Example of an item: “Is not forbidden in my religion.” 

 

These items for measuring ethical food choice motives were developed by Lindeman and 

Väänänen (1). To confirm the factor structure of the ethical food choice items, these scales were 

validated in a sample of 125 males and females, whose ages ranged from 17 to 72 years (1). The 

scales were also examined by the extent people express their attitudes, in terms of intensity, 

importance of issue, and committed actions towards ethical issues (1). The results, showing 

significant and positively correlated associations further confirmed the factor structure of the 

scales as it demonstrates the researchers’ hypothesis where those who had strong attitude towards 

ethical issues would also expressed this attitude in their food choice, rating the ethical food 

choice motives with great importance (1).  
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4.4.4 Weight loss attempt 

Participants’ were asked “Are you currently trying to do any of the following?” with the possible 

answers: ‘Lose weight’, ‘Stay the same weight’, ‘Gain weight’, and ‘No, not trying to do 

anything about my weight’.  

4.4.5 Meats, Fruit, and Vegetable consumption 

Participants’ usual eating habits including the frequency of consumption of meats, fruit and 

vegetables were assessed in the Dietary habits questionnaire (Appendix D). This questionnaire 

was based on the Dietary Habits Questionnaire of the 2008/09 NZ Adult Nutrition Survey, which 

had been cognitively tested with a representative sample of 30 adults, to assess the target 

population’s comprehension, retrieval, judgement, and response towards the questions (50).  

 

Five frequency of consumption questions (two questions for fruits and vegetables and three 

questions for the three different types of meat) from the Dietary Habits Questionnaire were used 

in this MDiet thesis. In order to better estimate usual consumption, definitions of fruit and 

vegetables and examples of what constitutes a serving sizes were clarified. For instance, fruit 

consumption includes all fresh, frozen, canned, or stewed fruit but not juices and dried fruit; one 

serving is the same as a medium-sized apple, two apricots, and half a cup of stewed or canned 

fruit (Appendix D). Definitions and serving size examples were however, not provided for the 

questions regarding meat consumption. For fruit and vegetable intake, participants were asked 

“On average how many servings of fruit/vegetables, do you eat per day or per week”, with 

responses ranged from 1 (“never”) to 9 (“more than 3 servings a day”). On the other hand, the 

frequency for meat consumption (including red meat, pork, and poultry intake) was measured on 

a 9-point scale from 1 (“more than once a day”) to 9 (“I do not eat this”). 
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4.4.6 Demographics 

Demographic information including age and ethnicity were collected in the Enrolment 

questionnaire. Participants were also asked to indicate the ethnic groups with which they 

identified, according to the given options (i.e. NZ European, Māori, Samoan, Cook Island Māori, 

Tongan, Niuean, Chinese, Indian) and/or to state if another was applicable. Ethnicity was then 

further classified into broader categories of NZEO, Pacific, and Asian. In the case where more 

than one ethnicity is selected, it will then be prioritised in the following order: Māori, Pacific, 

Asian, NZEO. Additionally, participants were also categorised by their school’s decile which is a 

measure of the socio-economic position of a school’s student community compared to other 

schools across the country (51). The decile ratings indicate the extent to which the school draws 

their students from low socio-economic communities, with decile 1 schools having the highest 

proportions and decile 10 schools having the lowest proportion of students from low socio-

economic communities (51).  

4.5 Health-related measurements 

4.5.1 Weight status 

To measure weight, a Seca brand weighing scale, model Alpha 770, was used; while height was 

measured with a Wedderburn stadiometer. The participants’ body mass index (BMI), expressed 

as kg/m2, was calculated using the average number for weight and height measured by trained 

MDiet students using standardised protocols. Each measurement was done in duplicate and when 

the measurements were more than 0.5 unit apart, a third measurement was taken. Together with 

the age and the calculated BMI, participants’ BMI z-score was determined using the World 

Health Organisation (WHO) BMI-for-age (5 to 19 years) growth chart. 
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Participants’ weight status was determined using the WHO BMI z-score (52) and classified into 

four categories of ‘underweight’ (BMI z-score <-2), ‘healthy weight’ (BMI z-score ³ -2 and £ 1), 

‘overweight’ (BMI z-score > 1 and £ 2), and ‘obese’ (BMI z-score > 2).  

 

Missing data: In each component of the study, missing data / responses were not included in the 

analysis. For a DIQ subscale score to be computed, participants were required to answer at least 

half of the items in each subscale (i.e. centrality, prosocial motivation, moral motivation, and 

strictness). Provided that at least 50% of items were answered, scores for any other missing 

responses were imputed as the mean of the other items in the subscale. 

4.6 Statistical analysis 

Findings from this MDiet thesis were presented using simple descriptive statistics (including 

percentages, means, standard deviation) and correlations, carried out using the functions available 

in Microsoft Excel. For correlation coefficient, the focus was on the magnitude of associations. 

Statistical significance was not determined. In examining the strength of associations, the 

guideline used was 0.1 to 0.2 considered as weak; 0.3 to 0.4 moderate; 0.6 to 0.8 strong; and > 

0.8 a very strong correlation (53).  

 

Participants’ characteristics as well as the DI scores were presented as either percentages or 

means with standard deviations. DI items were rated on a 7-point Likert scale, with 1 being the 

lowest level of agreement, and 7 being the highest. Scores on each subscale were computed by 

summing scores for all individual items that make up the particular subscale (e.g. centrality has 5 

items), then dividing by the number of items. Hence, subscale scores could range from a 

minimum of 1 to a maximum of 7. Within various participant subgroups (i.e. age, ethnicity, 

deciles of the school attended, weight status, and weight-related practices), means and standard 
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deviations were also determined for the DI factors. Moreover, Pearson’s r (correlations) were also 

used to investigate the relationships among the DI subscales, and between the DI subscales and 

other variables with which they were hypothesized to be related (i.e. food group intakes and 

ethical food choice motives). 
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5 Results 

During February and March 2019, approximately 800 girls aged between 15 to 18 years across 

the eight enrolled schools had attended briefings on the SuNDiAL study. Among 263 who 

initially signed up for the study, 154 students consented to participate and 145 students completed 

enrolment (Figure 5.1), forming the study population. Based on those who turned up for the 

recruitment talk, participation response rate was 18% (145/800). Furthermore, there were 

somewhat fewer girls that completed the Attitudes and Motivations questionnaire and Dietary 

Habits questionnaires than the Health and Demographics questionnaire (Figure 5.1). 

 

 

Figure 5.1 Participant Recruitment Flow Chart 
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5.1 Characteristics of participants 

The characteristics of the study population of adolescent females aged between 15 to 18 years are 

reported in Table 5.1. Participants had a mean age of 16.74 ± 0.80 years, and 41.4% were 

seventeen years of age. Although the mean BMI z-score of the population fell in the ‘healthy 

weight’ range, 35% of teenage girls fell in the ‘overweight’ and ‘obese’ categories. The majority 

of girls in this population had either identified as New Zealand European or belong to the ‘Other’ 

ethnicity group (72%). Most of the girls were also attending a medium decile school (deciles 5 to 

7) and 41% reported they were currently trying to lose weight.   

 

Table 5.1 Characteristic of adolescent females in the first stage of the SuNDiAL study (N=145). 

Characteristics n Mean (SD) / n (%)  

Age (in years) 145 M = 16.74 (SD = 0.80) 
15 to 16.99    82 (56.6%) 
17 to 18.50    63 (43.4%) 

BMI z-score 130 M = 0.65 (SD = 1.04) 
Underweight   1 (0.8%) 
Healthy weight   84 (64.6%) 
Overweight   33 (25.4%) 
Obese   12 (9.2%) 

Ethnicity 144  

NZEO1   104 (71.7%) 
Maori   29 (20.0%) 
Asian   6 (4.1%) 
Pacific Islander   5 (3.4%) 

Decile of the school attended2 145  

3   14 (9.7%) 
5 to 7   85 (58.6%) 
8 and 10   46 (31.7%) 

Currently trying to 129   
Lose weight   59 (40.7%) 
Stay the same weight   29 (20.0%) 
Gain weight   3 (2.1%) 
Not trying to do anything    38 (26.2%) 

1The NZEO ethnic group includes NZ Europeans as well as those classified under ‘Other’ ethnicity (i.e. Ethiopian, Somali, Italian, American, 
Nicaraguan, Irish, Afrikaans, Dutch, German, and South African). 
2The school deciles are categorised as low (decile 1 to 3), medium (decile 4 to 7), and high (decile 8 to 10)(54), with decile 1 representing 
the 10% schools with the highest proportion of students from low socio-economic communities and decile 10 with the lowest proportion 
of these students. No schools were from decile 1, 2, 4 and 9 in the study. 
Note: Percentages may not add up to 100% due to rounding.  
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5.2 Dietary pattern 

There were in total nine respondents (6.2% of the sample) that self-identified as vegetarian or 

vegan. Table 5.2 describes the dietary pattern and duration of those adolescent vegetarians and 

vegans. Among the five most common animal foods, meat and poultry were avoided by all, 

whereas egg received the greatest acceptance by the vegetarians/vegans. Over half of the 

vegetarians/vegans (55.6%) reported eating eggs, 44.4% consumed animal milk, and 22.2% ate 

fish or seafood. Based on their responses describing which of a list of foods they do not consume 

(Table 5.2), two girls followed a pescatarian diet, three girls followed a lacto-ovo vegetarian diet, 

and four girls followed a vegan diet.  Nevertheless, only three had identified themselves as a 

vegan. Overall, most of them had reported following a vegetarian/vegan diet for more than 2 

years but not for their whole life.  

 

Table 5.2 Dietary pattern and duration of self-identified vegetarian and vegan girls of the SuNDiAL study (N = 9). 

  Vegetarians (N = 6) Vegans (N = 3) 

Those who eschew   

Egg 1 3 
Milk1 3 3 
Fish or seafood 4 3 
Chicken or poultry  6 3 
Meat / red meat 6 3 
Consume none of the above 1 3 

Duration   

< 6 months 2 0 
1 to 2 years 1 0 
> 2 years 3 3 

1Milk refers to animal milk and not plant milk like soymilk.  
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5.3 Dietarian identity subscale scores  

Table 5.3 presents the mean scores for each of the four dietarian identity (DI) subscales and the 

distribution of scores. In Table 5.3, more participants responded with degrees of ‘disagreement’ 

(i.e. score 1 to 3.99) than ‘agreement’ (i.e. score 5 to 7), with these lower scores describing a 

lesser influence of each factor on the girls’ DI. For example, in the prosocial motivation subscale, 

78 girls disagreed with the items compared to 18 girls who expressed agreement that they 

favoured following their particular eating pattern for the purpose of benefitting others. However, 

when comparing the two motivation subscales, more girls expressed agreement with items 

describing moral motivation than prosocial motivation (30 girls vs 18 girls) in deciding their food 

choices. However, this thesis focused on descriptive statistics and did not determine whether 

differences were statistically significant. On the other hand, the reverse-scored strictness subscale 

had the fewest girls expressing a neutral position (i.e.  4 – 4.99, “neither agree nor disagree”) and 

the highest number of girls expressing agreement with the items, indicating that most girls had a 

lenient adherence to their way of eating. Among the four subscales, strictness had the lowest 

mean score of 2.91 ± 1.28 while the mean score for centrality was the highest (4.02 ± 1.35).  

 

Table 5.3 Descriptive statistics of the dietarian identity subscales in adolescent girls (N = 132). 

Subscales Mean (SD) 
Range of Scores, n 

1 – 1.99 2 – 2.99 3 – 3.99 4 – 4.99 5 – 5.99 6 – 6.99 7  

Centrality (5 items) 4.02 (1.35) 8 22 29 34 27 12 0 
Prosocial motivation 
(6 items) 3.57 (1.19) 11 29 38 36 14 3 1 

Moral motivation (3 
items)  3.68 (1.32) 11 23 36 32 26 1 3 

Strictness (3 items) 2.91 (1.28) 24 50 35 13 3 4 3 
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5.4 Comparison of dietarian identity mean scores among different subgroups of 

participants    

DI scores for each subscale analysed by the age, ethnicity, school deciles, weight status, and 

weight loss intention of the SuNDiAL population are presented in Table 5.4. Because there were 

so few Asians and Pacific Islanders in the study population, ethnicity analyses in Table 5.4 were 

confined to the NZEO and Maori groups. Similarly, for the ‘underweight’ and ‘trying to gain 

weight’ categories, analyses with the DI subscales were also omitted due to small numbers. 

 

Firstly, older and younger girls had similar mean scores on all subscales, with the exception of 

somewhat lower scores on strictness for younger girls. Additionally, medium decile schools also 

score the highest compared to low and high decile school across all subscales. When comparing 

NZEO to Māori, the greatest difference was observed in the moral motivation subscale 

(difference = 0.69), whereas the smallest difference was shown within the centrality subscale 

(difference = 0.09). For the BMI subcategories, participants with a BMI z-score from ³ - 2 to £ 2 

(which includes those in the healthy weight and overweight categories) were found to have 

relatively similar mean scores, yet those in the obese weight category scored lowest for each 

subscale. The greatest difference between subgroups in Table 5.4 is also shown between the 

overweight and obese categories in the prosocial motivation subscale (difference = 0.72). 

Moreover, those that were not currently doing any weight-related practices scored the lowest for 

three subscales excluding ‘strictness’, suggesting a group of girls with distinctive DI compared to 

those who are currently working on their weight.  
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Table 5.4 Mean scores for each dietarian identity subscale by the various characteristics of the sample. 

Characteristics 
Dietarian identity subscales 

Centrality, x̅ (SD) Prosocial 
motivation, x̅ (SD) Moral motivation, x̅ (SD) Strictness, x̅ (SD) 

Age (in years) (n = 132)        
15 - 16.99  3.96 (1.25) 3.44 (1.12) 3.54 (1.16) 2.61 (0.89) 
17 - 18.50 4.10 (1.47) 3.72 (1.25) 3.84 (1.48) 3.27 (1.57) 

Ethnicity (n = 122)      

NZEO1  3.99 (1.38) 3.49 (1.17) 3.52 (1.35) 2.86 (1.30) 
Maori  4.08 (1.28) 3.89 (1.28) 4.21 (1.11) 3.04 (1.34) 

Decile of the school attended 
(n = 132)2      

Low 3.92 (1.39) 3.18 (1.38) 3.39 (0.94) 2.39 (0.69) 
Medium 4.28 (1.31) 3.74 (1.24) 3.90 (1.41) 3.03 (1.42) 
High 3.60 (1.33) 3.38 (1.00) 3.36 (1.18) 2.85 (1.14) 

Weight status (n = 119)      

Healthy weight 4.05 (1.52) 3.62 (1.24) 3.73 (1.41) 2.98 (1.39) 
Overweight 4.13 (1.08) 3.72 (1.11) 3.78 (1.07) 2.98 (1.26) 
Obese 3.54 (0.97) 3.00 (1.00) 3.17 (1.20) 2.87 (0.79) 

Currently trying to (n = 129)      

Lose weight 4.27 (1.18) 3.69 (1.12) 3.76 (1.23) 2.76 (1.14) 
Stay the same weight 3.96 (1.59) 3.70 (1.39) 3.80 (1.42) 3.26 (1.67) 
Not trying to do anything 3.83 (1.38) 3.36 (1.14) 3.50 (1.41) 2.98 (1.13) 

1People who identify themselves as ‘NZ European’ or ‘Other’ ethnicity is classified under the NZEO ethnicity group.  
2Categories of the school deciles are low (decile 1 to 3), medium (decile 4 to 7), and high (decile 8 to 10)(54). 
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5.5 Correlations between dietarian identity subscales and other variables 

The between subscales correlations, correlations of prosocial motivation with food group intakes 

and the ecological welfare scale, and correlations between moral motivation and ethical food 

choice motives are presented in Table 5.5.  

 

Among the four DI subscales, positive associations were observed in all subscales’ 

intercorrelations. The strongest relationship was found between moral motivation and prosocial 

motivation, r (132) = 0.72, yet similar magnitudes correlations were also observed in centrality 

with both prosocial motivation, r (132) = 0.66, and moral motivation, r (132) = 0.69. In contrast, 

the remaining associations with strictness were relatively weak, ranging from r (132) = 0.20 for 

centrality to r (132) = 0.30 for moral motivation. 

 

On the other hand, prosocial motivation with the focus on benefitting causes beyond oneself, 

which may include beings (e.g. animals) and/or non-beings (e.g. the environment), was 

hypothesized to be positively associated with the two ecological welfare subscales and fruits and 

vegetable intake, but the opposite for meat intake. As a result, the ecological welfare scale that 

measures the extent to which people consider animal welfare and environmental protection when 

making food choices (1), had both variables showing a moderately positive correlations with 

prosocial motivation [ r (130) = 0.41 and r (130) = 0.45 respectively]. Furthermore, girls with 

higher prosocial motivation also had lower meat consumption and higher fruits and vegetable 

consumption as hypothesised. All three meat items (i.e. red meat, pork, and poultry) showed 

negative correlations with prosocial motivation, with the strongest correlation observed with the 

red meat and poultry variables that both had a correlation of - 0.31. Although vegetable and fruit 

intake had positive correlations, the associations were weak compared to the meat variables.    
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In addition, it was hypothesized that making food choices based on beliefs regarding whether 

they view certain eating behaviours as right or wrong would be positively associated with ethical 

influences on food choices. Indeed, moral motivation correlated positively with both animal 

welfare, r (130) = 0.25, and environmental protection, r (130) = 0.43; with correlations being of 

small to moderate magnitude. The religion factor of the ethical food choice motives 

questionnaire, however, was not analysed because the majority (99 out of 145 girls) had rated 

religion as “not at all important”.  

 

Table 5.5 Correlations among the dietarian identity subscales and between Dietarian Identity subscales and other 
variables 

  Centrality Prosocial motivation  Moral motivation 

Dietarian Identity subscales (n = 132)       

Centrality - - - 

Prosocial Motivation 0.66 - - 

Moral Motivation 0.69 0.72 - 

Strictness 0.20 0.20 0.30 

Food group intake* 
   

Fruit intake (n = 128)1 

  

0.14 

  Vegetable intake (n = 127)2 0.18 

Red meat intake (n = 125)3 - 0.31 

Pork intake (n = 125)  - 0.28  

Poultry intake (n = 125)  - 0.31  

Ethical food choice motives (n = 130)** 
   

Ecological welfare    

Animal welfare 
  

 0.41 0.25 

Environmental protection  0.45 0.43 

*Frequency of fruit and vegetable consumption were measured on a 9-point scale, ranging from 1 (“never I don’t eat fruit/vegetables”) to 9 (“more than 
3 servings a day”); Frequency of meat consumption (i.e. red meat, pork, and poultry) were measured on a 9-point scale, ranging from 1 (“more than 
once a day”) to 9 (“I do not eat this”). Scores were reversed for the three types of meat consumption. 
** The ethical food choice motives include both the ecological welfare and religion factor. Religion was not analysed as it was claimed unimportant for 
most girls in this study. The importance of each ethical food choice motives was rated on a scale from 1 (“not at all important”) to 4 (“very important”). 
1 Fresh, frozen, canned or stewed fruit, does not include fruit juice or dried fruit.  
2 Fresh, frozen, or canned vegetables, does not include vegetable juices.  
3 Does not include processed red meat. 
Note: Analysis was not conducted in the greyed areas.  
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6 Discussion and Conclusion 

Based on the Unified Model of Vegetarian Identity (UMVI), the dietarian identity (DI) findings 

from this study (i.e. the subscales centrality, prosocial motivation, moral motivation, and 

strictness) provide insight into what motivates adolescent girls and how they think and behave 

with respect to their dietary pattern (2). Understanding the attitudes and behaviour of these 

adolescents regarding their diet is especially important as they are at an important life stage 

where a healthy and balanced diet is the key for growth. Additionally, the duration dimension of 

the UMVI model was also addressed in this study, but among the vegetarians only.   

 

The study sample of adolescent females comprised a reasonable representation of vegetarians and 

a large proportion who reported they were currently trying to lose weight. In general, the girls 

tended to view their dietary pattern as not particularly central to their identity, showed flexibility 

in adhering to their dietary pattern, and were motivated by prosocial and moral reasons to a 

similar lesser extent. As hypothesized, a greater tendency to be motivated by causes beyond 

themselves (higher prosocial motivation) was related to lower levels of meat consumption and 

higher levels of concern regarding food choice ethical issues. Similarly, those whose concerns 

regarding food choice ethical issues were strong also, as predicted, tended to be more highly 

motivated by considerations of right and wrong (i.e. higher moral motivation).  

6.1 Prevalence, Dietary pattern, and Duration of diets among the vegetarians  

The prevalence of vegetarianism in the study population was 6%. This, however, does not reflect 

the true prevalence rate as the total sample size required to provide statistical power was not 

achieved at this current first stage of the SUNDIAL project. Nevertheless, the prevalence of self-

identified vegetarians in this study was comparable to that in other studies of teenage 
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vegetarianism. For instance, a United States (US) study reported a prevalence of 5.8% 

vegetarians among their male and female adolescent population between the ages of 11 to 18 

years (26). Another study reported that 5% of females between 16 to 18 years in a South 

Australian sample were vegetarians  (29). Among the 9 adolescent vegetarians and vegans in the 

present NZ study, animal meats were more frequently eschewed compared to other animal 

products such as eggs and milk. Their dietary pattern shows that some animal foods, such as red 

meat and poultry, were often avoided by this group of vegetarians and vegans. Comparable 

findings were also observed in the US sample of adolescents, where almost half of the 

vegetarians avoided poultry (although red meat consumption was not reported), but only about 

one-fifth avoided eggs and dairy products (26). In another study of Canadian teenage girls, there 

were about 30% vegetarians (including semi-vegetarians, vegetarians and vegans) that avoided 

red meat but only 2.5% of the group (i.e. vegans) eschewed eggs and dairy products. One 

possible explanation could be because meats were related to their animal form and were viewed 

in anthropomorphic terms. In Kenyon and Barker’s study, meat was described by vegetarian 

teenage girls as similar to the “structure of a human”, “find it on a human”, and “animals have 

similar organs to us” (31).  

 

Furthermore, none of the vegetarian/vegan teenage girls had reported following their identified 

dietary pattern for their whole life, suggesting their practice of vegetarianism might not be due to 

familial and cultural reasons. Instead, it may be a reflection of the way they assert independence 

(8, 22, 26), develop their self-identity (46), or even for prosocial and moral reasons (26, 29).  
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Although comparison of DI between vegetarians and non-vegetarians among the adolescent 

population is an aim of the larger SUNDIAL project, this was not possible in this initial phase of 

the research due to the limited number of vegetarians and total participants in the current study.  

6.2 Dietarian identity subscales  

In two separate studies of adults conducted in the US, the DI subscales have been described 

within a group of animal products avoiders (10), and also compared between groups of animal-

product avoiders and non-avoiders (2). The present study is, to my knowledge, the first to 

describe aspects of the DI of adolescent girls. Because the Rosenfeld and Burrow’s Dietarian 

Identity Questionnaire (DIQ) was published in 2018 (2), its findings for an adult population 

consisting of both meat-eaters and vegetarians provide the only results available for comparison 

with the present findings. However, since it was conducted on a US adult sample population, the 

sample differs in the age group, as well as in sex and culture, because the US study included both 

females and males. Moreover, the results were also presented as male and female combined (2).    

 

In the present study, the average mean scores for all the DI subscales studied were clustered 

towards the lower end of the scale instead of the higher end. This was also observed among the 

290 male and female adults, age between 19 to 72 years in the US study of Rosenfeld and Burrow 

(2). This demonstrates that these factors have a lesser importance or relevance for both sample 

populations. One of the possible reasons why the average mean scores tended to be towards the 

lower end of the response scale may be due to the majority of participants being non-vegetarians 

in the sample populations, as vegetarians have been shown to score more highly on these scales 

than non-vegetarians/omnivores (2). Correspondingly, the large proportion of our sample 

population (61%) that had reported trying to control their weight might also be an influence as 

eating is often a way teenagers use to control their weight (6) and hence, the self-perceptions on 
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their dietary pattern may be emphasised. Nevertheless, the relationship between attempts to 

control weight and their DI score is still unclear. Further investigation on this topic is needed as 

weight control is a prominent feature among the adolescent age group. For example, Perry et. al. 

reported more than 70% teenage girls from the Minnesota study population caring about 

controlling weight (26). 

 

Bearing in mind the limitations mentioned above of comparing the present teenage female sample 

with the adults in the Rosenfeld and Burrow’s study (2), the girls in the present sample appeared 

to be more likely to see their dietary pattern as intertwined with their identity (i.e. higher 

centrality) than the US adults. Although there is a possibility that the difference in scores between 

both studies may be due to gender difference (as results from the US study was presented by 

males and females combined), the age difference is assumed to be more likely the reason. This is 

because people who may be more inclined to explore their self-concepts (i.e. adolescents more 

than the general adult population) may also be those who might link food choice with their 

personal identity (46). As adolescents explore and develop their own identity during cognitive 

growth (4), they may also choose to define themselves by their diet (46), which may contribute to 

a higher centrality score in this age group. For example, in a study of 118 high school girls in 

Finland, 32% of the girls had regarded their values, world view, and philosophy of life, which are 

often the central aspects of one’s identity, as at least moderately important in their food choice 

(46). Therefore, among these girls, food choice may be characterised as possibly a more 

important expression of their identity than for adults (46), suggesting a possible reason for the 

higher food-choice centrality among adolescents than adults.  However, it is important to keep in 

mind that the scores of the adolescent girls were still towards the lower end of the response scale 
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and there were limitations of making a comparison between two such different populations. 

Further research on this topic is clearly needed. 

 

The similar importance expressed by girls regarding the two motivational orientations (prosocial 

and moral), reflects that both forms of motivation influence their dietary pattern. Again, it is 

possible (again bearing in mind the limitations of comparing two such different study 

populations) that they were also more motivated by causes that extend beyond themselves (higher 

prosocial motivation) and more motivated by considerations of right and wrong (higher moral 

motivation) compared to their male and female adult counterparts (2). Similarly, there is a 

possibility for gender difference and/or age difference in comparing these results. However, the 

possibly greater intent towards protecting the welfare of others and considerations of morality 

might be explained with adolescence cognitive development theory (26), suggesting a greater 

possibility of variation due to age difference. Among the different types of cognitive growth that 

occur during the stages of adolescent development, a child in middle adolescence (ages 15 to 17) 

begins to form his/her own code of ethics and then develops idealistic views on specific concerns 

(e.g. to create a cruelty-free world) in the late adolescence stage (ages 18 to 24) (4, 55). This may 

explain the scores of our sample of teenage girls in the similar age range, demonstrating possibly 

greater concerns regarding prosocial and moral factors (e.g. for adolescent females, average mean 

scores for prosocial and moral motivation were 3.57 and 3.68 respectively; whereas for adult 

males and females, scores were 2.53 and 2.54 respectively). In other populations of adolescents, 

such as, the study in Minnesota, there also appeared to be concerns regarding the welfare of 

others and the consideration of rightness or wrongness, as demonstrated by 45% quoting “not to 

kill animals” and “help environment” as the reasons for their vegetarianism (26). Compassion for 

animals was also noted to be very high (57%) among the omnivorous group in a study on young 
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adolescent females (aged 13 to 15 years) in Canada, even though this concern was far more 

important for the vegetarians than omnivores (74% of the vegetarian group) (44). 

 

However, the girls in our study may also be more likely to eat foods that go against their dietary 

pattern compared to the US adult population of males and females (i.e. lower strictness) (2). A 

possible lower strictness level among adolescents may be noteworthy as it may mean that they 

are more flexible than the adults in going against their dietary pattern to consume other foods. 

Unfortunately, there is a scarcity of literature for comparison on how other populations of healthy 

adolescents would adhere to their dietary pattern. A study of undergraduate students, slightly 

older than the adolescents in the present study, had demonstrated moderate strictness in following 

their vegetarian or weight loss diet (56). The possible implications of strictness level on other 

factors (e.g. the maintenance of a certain dietary pattern and meeting the recommended servings 

of food groups or nutrients intake) also requires further examination.  

6.3 Comparison of dietarian identity among different subgroups of participants 

Overall, those DI scores investigated in this sample of adolescent girls generally appeared to be 

similar across the various demographic subgroups examined, with a small number of exceptions. 

For instance, among the age categories, the greatest difference appeared to occur for the strictness 

factor, with 17 to 18 years old girls adhering more strictly to their dietary pattern than those in the 

younger age groups. Similarly, girls of Māori descent showed stronger beliefs regarding rightness 

and wrongness in making decisions on food choice compared to girls in the NZEO group; 

participants from a medium decile schools appeared more likely to define themselves with their 

dietary pattern to a greater extent compared to others from a low or high decile school; and girls 

categorised as overweight demonstrated the greatest concern towards the welfare of other beings 

than the healthy weight and obese individuals. It is difficult to explain why one subgroup may be 
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higher than the others in terms of their centrality, prosocial motivation, moral motivation, and 

strictness level, and further research involving larger numbers of participants and tests of 

statistical significance are required.   

 

On the other hand, when looking into the demographic characteristics of New Zealand, Māori 

tended to be at a disadvantage than non-Māori across socioeconomic indicators (57) and Māori 

students were more likely to be attending lower deciles than high decile schools (58). As students 

in the lower deciles schools are more likely to be Māori, it is possible that most girls categorised 

under the lower deciles schools in this study were also those of another subgroup (i.e. Māori). As 

a result, similar patterns of DI mean scores may be observed between subgroups of lower deciles 

schools (decile 1 to 3 and decile 4 to7) and the Māori subgroup. Indeed, the average mean scores 

of the Māori subgroup on all four DI factors were relatively similar to the scores of girls 

attending a medium decile school although not with those that attended a low decile school. This 

dissimilar in scores shown between Māori and those from a low decile school may be due to the 

poor representation of low decile schools (i.e. decile 1 to 3) at the current stage of this study. 

Compared to five medium decile schools (with data from 76 participants), there were only one 

low decile school (with data from 12 participants) in this study. Therefore, this possible pattern 

shown between ethnicity and school deciles will require further investigation in the upcoming 

phases of the SuNDiAL study. 

6.4 Associations between the dietarian identity subscales and other variables 

Investigation of correlations among the DI subscales and other variables further confirmed the 

convergent validity of these subscales of the DIQ, which was first examined in the Rosenfeld and 

Burrow’s study (2).  
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In this present study, all correlations between the four DI subscales showed similar positive 

correlations as found in the Rosenfeld and Burrow investigation (2), with the strongest 

correlation observed between the moral and prosocial motivation subscales. This demonstrates 

some preliminary support for the potential generalisability of these DI subscales to other sample 

populations of different age, sex, and culture although further research with larger samples is 

required to investigate this more thoroughly. The strong association between the prosocial and 

moral motivation factors may also suggest that adolescent girls that are motivated by prosocial 

reasons are also motivated by moral reasons.  

 

Besides, the moral and prosocial factors were, as hypothesised, found to be positively correlated 

with other theoretically-related variables such as ethical food choice motives and ecological 

welfare motives. Ethical food choice motives (which includes the ecological welfare and religion 

scales) were investigated with moral motivation. However, due to the perceived unimportance of 

the ‘religion’ aspect among the girls in our study, it was not analysed and only the two motivation 

factors (i.e. animal welfare and environmental protection of the ecological welfare scale) were 

assessed. Both relationships between moral motivation and the two ecological welfare subscales 

were positively associated, although the correlation with animal welfare were weaker compared 

to environmental protection. In other words, the consideration of rightness and wrongness in 

making food choices appears more likely to be related to concerns regarding environmental 

protection than to animal welfare in the present study. Furthermore, the association between 

prosocial motivation and ecological welfare examined in this study was also investigated in the 

study of US adult population (2), although the two ecological welfare subscales were combined 

for analysis in the US study, whereas two separate correlations for animal welfare and 

environmental protection were conducted in the present study. The magnitude of correlations 
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observed between the two sample populations were, however, almost identical (2). For instance, 

correlation for prosocial motivation and ecological welfare concern were 0.41 in the US study 

(2); while prosocial motivation for animal welfare and environmental protection were 0.41 and 

0.45 respectively in the present study. Thus, there appears to be no dissimilarity between teenage 

girls and adults that have high levels of prosocial motivation in terms of their level of care 

towards animal welfare and environmental protection in making decisions about their food 

choices. In addition, those that scored high on the prosocial motivation subscale were also, as 

hypothesized, found to have lower meat consumption (including red meat, pork, and poultry), 

reflecting their consideration for the welfare of other beings when choosing their dietary pattern.  

6.5 Strengths and limitations 

A strength of this study is that, in assessing the DI of adolescent girls, most data except for 

participants’ anthropometry measurements were self-reported and collected using the REDCap 

web application. This means girls may have felt more able to be truthful as online-reporting may 

minimise social desirability bias among the participants. The data were also less likely to be 

confounded by human data entry errors for example when researchers mistakenly enter the wrong 

data, because the use of REDCap minimises the need for extensive data entry. Although 

Rosenfeld and Burrow have also reported dietarian identities using a similar approach, 

participants were from the US adult population and recruited by convenience sampling. In 

contrast, the present study is a nationwide, multi-centered study with reasonably representative 

proportions of Māori girls and those from the NZEO ethnicity group (59) compared with the 

general NZ population of adolescent girls aged 15 to 19 years. This leads to one other major 

strength of this study, which is the first of its kind to examine how young girls think, feel, and 

behave with respect to their dietary pattern in terms of DI.  
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A limitation of the present study was, however, the underrepresentation of Asians and Pacific 

girls in this population. Hence, this study does not have an entirely representative sample which 

means findings will be less representative for these minority groups. A further limitation was the 

inclusion of only four out of eight DI subscales from the DIQ due to the need to avoid excessive 

respondent burden in the SuNDiAL study. Hence, the full scope of the DI concept was not 

investigated. Another limitation of this study was the Dietary habits questionnaire that was used 

to assess participants’ usual consumption of certain food groups. This questionnaire was based 

from the same Dietary Habits Questionnaire used in the 2008/09 NZ Adult Nutrition Survey (50), 

which was not validated and was not designed for investigation on adolescents. Furthermore, as 

measurement errors are often inevitable in all sorts of dietary assessment (60), it is important to 

acknowledge the limitations of these self-reported dietary data in describing accurately the usual 

frequency of intake among the adolescent girls. Finally, the small sample size and limited number 

of vegetarians in this current initial stage of the SuNDiAL study was also a limitation, with the 

result of the study also lacks the statistical power required to make comparisons or to draw 

definitive conclusions. Therefore, the subsequent phases of the SuNDiAL project will result in a 

larger sample size and proactive recruitment of vegetarians into the study will be needed in order 

to be able to compare dietarian identities in vegetarians and non-vegetarians. 
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6.6 Conclusion and implications for future research 

The present study showed that among female adolescents age between 15 to 18 years, our study 

population comprises a large proportion of meat-eaters and the prevalence of vegetarianism was 

6%. On average, the DI aspects among these girls were towards the lower levels than the higher 

levels, ranging from being “somewhat disagree” to “neither agree nor disagree” to having the 

centrality, prosocial motivation, moral motivation and strictness factors as important in their 

dietary pattern. These findings were similar to those observed among a US adult population (2), 

although the NZ adolescent sample appeared to have higher levels of centrality, prosocial 

motivation and moral motivation but lower strictness levels in following their dietary pattern. The 

findings that hypotheses concerning participants’ motivational orientations and their concerns 

towards ecological welfare and meat consumption were supported, provides some preliminary 

evidence of the convergent validity of these DI subscales in the NZ adolescent sample. However, 

to better understand adolescent girls’ self-perceptions regarding their eating behaviour, future 

studies should consider incorporating the entire DIQ so as to more fully assess other dimensions 

of the UMVI model (e.g. historical embeddedness and timing of beginning and/or discontinuing). 

Further investigation on these DI aspects with a larger sample size or to make comparison with 

boys is also recommended to better understand the adolescent population as a whole. 
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7 Application of Research to Dietetic Practice 

“Dietary” and “identity” are two concepts commonly investigated in the field of human nutrition, 

however when both words are combined to make “dietarian identity”, it becomes an under-

explored territory. This is evident since the concept was only first introduced in the year 2018, by 

Rosenfeld and Burrow (2). It was a tough process for me when I first researched this topic for the 

MDiet thesis. Trying to understand the dietarian identity concept, which is heavily psychology 

based and with limited relevant literatures, was overwhelmingly difficult. However, through the 

research process, I realised that the concept of dietarian identity is only complex because human 

behaviour, in the form of what we eat and why we eat what we eat, is an extremely organic 

process that cannot be easily categorised or simply generalised. As Sobal, Bisogni, and Jastran 

put it, food choice is “multifaceted, contextual, dynamic, multilevel, integrated, and diverse” 

(61).  

 

In the dietetic practice, dietitians often require patients to change eating habits that have been 

developed and adhered to for their entire life. Furthermore, one’s food choice can be a 

representation of personal values and identity (8, 46). When understood under such context, it is 

easy to understand why dietitians, nutritionists and the public health advocators are struggling to 

implant the message of healthy eating to the general public. Part of this struggle, is because 

professionals often only focus on the scientific facts of food while in reality, many other factors 

drives the dietary choices of individuals (8, 61). For example, among the adolescents, influence 

from family and peers, animal welfare and environmental reasons are often quoted as reasons that 

either partially or entirely determine their eating pattern (26, 29). As this present study only 

involves the adolescent population, understanding the factors which influence the eating 

behaviour of this population, may be able to contribute to efforts used to improve their diet. The 
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dietarian identity approach, measured with the Dietarian Identity Questionnaire (DIQ), therefore 

provides an effective method to understand and measure one’s thoughts, feelings, and behaviour 

in relation to their dietary pattern (2).  

 

Moreover, based on the current findings, adolescent girls appeared to have higher levels of 

centrality than the adult population in the Rosenfeld and Burrow study (2), suggesting that 

adolescents may view their dietary pattern as an important part of who they are more than adults. 

This emphasizes the need for dietitians, especially those that works with adolescents, to take into 

account the centrality factor when discussing their dietary pattern with them and when providing 

suggestions for change. Besides, the adolescent girls who had stronger prosocial motivation 

(motivated by causes beyond themselves) was also associated with lower meat intake. This 

finding raises an important concern, as adolescents that limit meat intake in their dietary patterns 

might be at a greater risk of certain nutrient deficiencies (e.g. protein, iron, and zinc) and more 

likely to have inadequate level of energy intake (62). Therefore, by understanding the motivations 

behind teenagers’ dietary pattern, dietitians could provide appropriate nutritional education as 

required. For example, for those that have shown strong prosocial motivation, dietitians could 

educate them on different ways to incorporate plant-based foods in their diet and at the same time 

achieving adequate nutrients and energy for their growth. 

 

In conclusion, this study highlights the importance of applying the dietarian identity concept as 

part of understanding the adolescents’ dietary pattern in dietetic practice and the use of the DIQ 

as an appropriate measure to that.  
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9 Appendices 

Appendix A: Literature review table 

• Table 9.1 Prevalence of vegetarianism in selected countries 



Table 9.1 Prevalence of vegetarianism in selected countries 

Study Country and Description of 
sample 

Definition of vegetarian 
status and questions 
used 

Prevalence of 
vegetarianism 

National Diet and 
Nutrition Survey 
(2008/2009 – 
2011/2012) (16) 

United Kingdom  

3450 adults (19 years and above) 
and  

3378 children (1.5 – 18 years) 
living in private households (63). 

 

“Would you describe 
yourself / (child’s name) as 
vegetarian or vegan?” in a 
Computer Assisted Personal 
Interview (CAPI) (64). No 
definition of vegetarian was 
given to participant prior to 
this question (63). 

Adults: 2% 

Children: 2% (16) 

Consumer 
Research with Big 
Data: Applications 
from the Food 
Demand Survey 
(FooDS) (2013 – 
2016) (17) 

United States 

An online survey conducted with a 
different sample of people each 
month resulted in 32683 
observations throughout the entire 
study period (thirty-two months) 
from June 2013 to January 2016 
(17).  

 

While the participants are not the 
same each month, the questions 
are identical over time (17). The 
data are weighted to assure 
correspondence with the U.S. 
population in terms of gender, age, 
education, and region of residence 
(17). 

The FooDS tracks vegetarian 
status monthly for over three 
years by asking “Are you a 
vegetarian or a vegan?” (17). 
The response categories are 
“Yes” or “No” (17). 

 

The percentage of the 
population self-declaring 
‘yes’ to ‘vegetarian or vegan’ 
status on average over the 
entire time period was 
recorded (17). 

 

4.9% (17) 

The Prevalence and 
Characteristics of 
Vegetarian in the 
United States: A 
Population-Based 
Study (2007 – 2010) 
(65) 

 

United States 

11592 adults (20 years and above) 
of the National Health and 
Nutrition Examination Survey 
(NHANES) from year 2007 to 
2010 (65). The NHANES includes 
a nationally representative sample 
of the total noninstitutionalised 
civilian residing in the 50 states 
and the District of Columbia (66). 

“Do you consider yourself to 
be a vegetarian?” in a 
Computer Assisted Personal 
Interview (CAPI)(65). 

2.3% (65) 
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Table 9.1 continued. Prevalence of vegetarianism in selected countries 

Prevalence of 
persons following 
a vegetarian diet in 
Germany (2008 – 
2011) (67) 

Germany 

A representative sample of 6933 
adults (aged 18 to 79) of the Dietary 
assessment in the German Health 
Interview and Examination Survey 
(DEGS1), year 2008 to 2011 (67). 
Sample population was of 
permanent residence of Germany 
according to local population 
registries (68). 

“Do you usually follow a 
vegetarian diet?” in the survey’s 
Food Frequency Questionnaire 
(67). Definition of vegetarian 
uses the word ‘usually’, hence, 
may also include individuals who 
consume meat or fish 
occasionally (67). 

4.3% (67) 

India Sample 
Registration 
System Baseline 
Survey 2014 (18) 

India 

The Indian Census uses 
representative sample of the Indian 
population with a total of 8858 
sample units (4963 rural + 3895 
urban) (18). 

Detailed methods of assessing 
vegetarian status are not 
available. 

28.85% (18) 

 

Roy Morgan 
Single Source New 
Zealand 

(July 2014 – June 
2015) (21) 

New Zealand 

A total of 5983 individuals (age 14 
and above) were included in the 
survey (21). 

Surveys are conducted continuously 
over a 12-month period, covering 16 
NZ Regional Council areas, with 
results being weighted to reflect the 
geographic, age and sex distribution 
of the population according to the 
latest data from Statistics New 
Zealand (69).  

Participants that agree to the 
statement ‘The food I eat is all, or 
almost all, vegetarian’ were 
recorded (21). 

 

10.3% (21) 
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Appendix D: Questionnaires 

• Enrolment Questionnaire 

• Attitudes and Motivations for Food Choice Questionnaire 

• Dietary Habits Questionnaire 
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