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Thesis abstract 

 

Despite explicit reference to promoting health and wellbeing in policy, application and promotion 

of positive health is limited. In New Zealand, like most societies, the dominant and funded health 

system is deficit-based. Two disciplines that can contribute toward changing this are positive 

psychology and public health. From positive psychology, robust articulations of optimal 

wellbeing (or flourishing) have emerged and the importance of translating and promoting 

wellbeing is recognised. However, lifestyle behaviours have received little attention. Conversely, 

lifestyle behaviours are promoted in public health, but primarily to reduce health risk. To address 

a disconnect between positive health policy and deficit-based practice, positive psychology and 

public health are integrated in this thesis. The overarching thesis aim is to explore an approach 

for reorienting toward a framework for positive health. Biological plausibility, epidemiological 

evidence, and translational research are explored in this doctoral research. 

A review of the literature indicates the link between lifestyle behaviours and optimal wellbeing is 

biologically plausible. However, epidemiological research investigating associations between 

lifestyle behaviours and emerging measures of optimal wellbeing are limited. To address this 

gap, associations between lifestyle behaviours and optimal wellbeing are explored in a large, 

diverse sample of New Zealand adults (N=9,514). The findings show that compared with 

reference groups, higher levels of exercise (odds ratio: 1.61, 95% confidence interval: 1.22-

2.13, p<0.01) and lower levels of sitting (OR 1.87, 1.01-3.29, p<0.01) were associated with an 

increased likelihood of achieving optimal wellbeing. Conversely, restless sleep (OR 0.24, 95% 

CI: 0.17-0.32 p<0.01) and consuming sugar drinks 5-6 times/week (OR 0.73, 95% CI: 0.53-0.95, 

p<0.05) were associated with a decreased likelihood of achieving optimal wellbeing.  

Extending these findings and using a novel combination of behaviours—sleep, physical activity, 

sedentary behaviour, sugar intake, and fruit and vegetable intake—the clustering of healthy 

(e.g., meets recommendations) and unhealthy (e.g., does not meet recommendations) 

dichotomies is explored (N=9,425). Outcomes show the five behaviours cluster (healthy: 

observed/expected 2.0, CI 1.8-2.2; unhealthy: O/E 2.1, CI 1.9-2.3); 5% of the sample endorse 

all five healthy behaviours; and endorsing 4-5 healthy behaviours is associated with increased 



 xvii 

odds of optimal wellbeing (OR 4.7, CI 3.8-5.7). These initial studies make a novel contribution to 

international wellbeing epidemiology and the findings provide the rationale for targeting lifestyle 

behaviours, concurrently, in a positive health intervention.  

The ensuing work focuses on translation of positive health into practice. The second series of 

studies employ formative research methods to develop in-depth insights of lifestyle behaviour 

messaging to laypersons’ in a framework for positive health. Qualitative focus groups are used 

to document, for the first time in New Zealand, laypersons’ perceptions of nutrition, physical 

activity, and sleep guidelines (N=16). Findings indicate preference for focusing on the 

concomitant role of the lifestyle behaviours, benefits beyond weight loss, less prescriptive 

physical activity and sleep messages, and individual variation.  

In the second formative study, adoption of a novel approach provides broader insights into 

lifestyle behaviour change messages that laypersons’ might find appealing. The content and 

combinations of lifestyle and wellbeing behaviours promoted in popular lifestyle books (Amazon) 

and podcasts (iTunes) are systematically reviewed. This innovative approach was chosen as, 

similar to lifestyle behaviour interventions, the success of popular books and podcasts depends 

on their ability to engage laypersons. Outcomes from this study show nutrition, exercise, and 

sleep were promoted concurrently in 33% of books (N=21) and in 37% of podcasts (N=35). In 

addition, a further 33% of books and 26% of podcasts endorsed these three lifestyle behaviours 

and wellbeing, concurrently.  

Contrasting the emerging trend in popular books and podcasts, there is a paucity of public 

health initiatives integrating wellbeing and lifestyle behaviours to promote positive health. Based 

on the convergence of findings from the previous studies, the final series of studies explores the 

implementation of positive health. A novel audit tool (BE Well) comprising 21 wellbeing and 

lifestyle behaviours is developed and tested. The Be Well tool enables satisfaction across 

concurrent behaviours to be quickly assessed, making it ideal for identifying the most pertinent 

behaviours to target in a positive health intervention. Testing the utility of BE Well shows 

participants (N=27) were least satisfied with their consumption of sugar and processed food 

(89%), screen-time (85%), time spent outdoors (85%), and exercise (81%). However, test-retest 

reliability shows further refinement of some items in the tool is necessary.  



 xviii 

In the final study, the acceptability and feasibility of a four-week intervention integrating 

wellbeing and lifestyle behaviours in an innovative way is explored. Drawing together findings of 

the preceding studies, key components of the intervention include the BE Well tool, social 

support, non-prescriptive self-tailored challenges (one per week), and a penalty. Qualitative 

interviews (N=25) show strengths of the intervention include the BE Well audit tool and tailored 

challenges. Limitations include the penalty and limited interactive content. The social support 

component received polarising feedback. Of the 89 challenges, the majority (59%) focused on 

lifestyle behaviours including nutrition (22%), sleep (20%), and exercise (17%). Outcomes from 

the final series of studies indicate targeting lifestyle behaviours for positive health is a strategy 

that engages laypersons.  

In this thesis, positive psychology and public health were integrated to assess the biological 

plausibility, epidemiological evidence, and translation of positive health. In doing so, this 

doctoral research makes a substantial contribution to refining a framework for positive health. 

The challenge now is to continue to reorient the deficit-based health system toward promoting 

positive health. For this to occur, further evidence and testing of positive health initiatives will be 

required to gain financial, public, and political support. 
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Chapter 1 

Introduction 

 

Background 

Context 

“Health is a state of complete physical, mental, and social well-being and not merely the 

absence of disease or infirmary” (p. 1315).1 This holistic and positive notion of health is 

represented in the New Zealand Health Strategy which states that a fundamental principle is for 

“good health and wellbeing for all New Zealanders throughout their lives” (p. 7).2 Despite this, 

the translation of positive health into practice remains limited. 

New Zealand’s health system, like most societies, is deficit-based. The emphasis of this system, 

both fiscally and through practice, is on health risk, sickness, and injury. In essence, the health 

system has become synonymous with disease absence. A deficit-based health system is 

designed to address problems; physical problems (e.g., smoking, chronic disease), mental 

problems (e.g., depression, anxiety), and social problems (e.g., family violence, gambling).3 

Within New Zealand’s deficit-based health system, health targets are measured by reduced wait 

times for surgery, decreased smoking rates, and increased screening for chronic disease.4 

Thus, knowledge and understanding of how to promote positive health is limited. 

Critics might observe that the Health Promotion Agency has been established as the Crown 

entity to “promote health and wellbeing and encourage healthy lifestyles”.5 Yet of New Zealand’s 

annual NZ$15.6 billion healthcare budget,6 the Health Promotion Agency receives only NZ$25-

$33 million, of which the bulk spending is on harm reduction (e.g., reducing alcohol, gambling, 

and smoking).5 Where healthy lifestyle behaviours—such as nutrition and physical activity—are 

promoted, in reality the target is to decrease health risk. Whilst the same behaviours can both 

prevent disease and increase health, it is argued the distinction is in the focus.7 

Meeting the costs of a system that prioritises the treatment and management of illness and 

injury is unsustainable. Healthcare expenditure in New Zealand has increased by NZ$2,404 per 
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person over the past 50-years, in inflation-adjusted dollars.8 Of concern, however, is that this 

increase in spending has not been paralleled by improvements in health quality. Although New 

Zealanders are living longer, on average 20% of their lives are spent in poor health.9; 10 Similar 

to international trends,11 research shows the prevalence of chronic disease and psychological 

illness in New Zealand are trending upwards.10; 12 In light of these limitations with the current 

health system, the Ministry of Health recently urged the incoming Health Minister, in a briefing 

document, to lead the shift toward a wellness model.8 

Positive psychology and public health 

Promoting health and wellbeing through a positive health framework provides an ideal 

alternative to current deficit-based health systems. Positive health centres on understanding 

conditions and behaviours that support physical, mental, and social wellbeing.3; 13; 14 In doing so, 

positive health complements disease treatment and prevention to provide a more complete and 

holistic representation of health.3; 13; 14 

Two disciplines that can contribute toward both understanding positive health and addressing 

the disconnect between policy and practice are positive psychology and public health.3; 13; 15 

Situated within the field of psychology, positive psychology is a discipline that challenges deficit-

based systems by explicitly focusing on wellbeing.16 17; 18; 19; 20 From positive psychology, robust 

articulations of flourishing—or optimal wellbeing as it will hereon be referred—have emerged, 

which extend beyond traditional measures of life satisfaction.17; 18; 19; 20 Optimal wellbeing is used 

to describe and understand high levels of feeling good (e.g., happiness, positive emotions, 

satisfaction with life) and functioning well (e.g., positive relationships, meaning and purpose).17; 

18; 19; 20  

Whilst positive psychology has gone some way toward translating the promotion of wellbeing 

into practice,21; 22; 23; 24; 25 the discipline has been criticised for adopting a ‘neck up’ approach.26 

Consequently, positive psychology has neglected to consider the role lifestyle behaviours might 

play in maintaining or enhancing optimal wellbeing. Given lifestyle behaviours are central to 

day-to-day living and underpin optimal biological functioning,27; 28; 29; 30 understanding the 

relationship between lifestyle behaviours and optimal wellbeing is important within the context of 

positive health. Public health on the other hand, recognises the need to promote lifestyle 
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behaviours at the population level, but in reality, the focus has been on disease prevention. To 

move the deficit-based health system toward a framework for positive health, a better 

integration of positive psychology and public health is needed. 

Thesis rationale 

Statement of the problem 

It is evident that in New Zealand, there is a disconnect between positive health policy and 

deficit-based practice. This reality has led to significant gaps in understanding and application of 

positive health. In light of the unsustainable costs of a deficit-based system and lack of evidence 

to indicate health quality is improving, exploring approaches for promoting health beyond the 

absence of disease should be considered. Investigating how positive psychology and public 

health can be integrated to reorient toward a framework for positive health warrants further 

investigation. 

As a first step, a more comprehensive understanding of the link between lifestyle behaviours 

and positive psychology’s multi-dimensional notion of optimal wellbeing is required. There is 

evidence to show lifestyle behaviours can be used to improve health,27; 28; 29; 30 but whether they 

can also improve optimal wellbeing is currently unclear. Investigating whether the link between 

lifestyle behaviours and optimal wellbeing is biologically plausible provides a starting point. In 

addition, exploring the relationship between lifestyle behaviours and optimal wellbeing in a large 

population sample is important for establishing behaviours to target in a positive health 

intervention.  

In response to evidence that shows health risk behaviours cluster,54; 55; 56; 57 some public health 

researchers argue that the limited practice of promoting multiple lifestyle behaviours, 

concurrently, should be increased.31; 32; 33 Subsequently, it would be an advantage to investigate 

whether isolated or multiple lifestyle behaviours should be promoted in a framework for positive 

health. Extending the health risk research,54; 55; 56; 57 to explore associations between multiple 

healthy lifestyle behaviours and optimal wellbeing, and the clustering of lifestyle behaviours for 

positive health is warranted. 
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Increasing understanding of the relationship between lifestyle behaviours and optimal wellbeing 

will act as an important platform for reorienting toward a framework for positive health. However, 

to implement this knowledge and address the gap between positive health policy and deficit-

based practice, the translation of positive health is required. Such research is necessary for 

developing insights into how to communicate behaviours for positive health effectively and for 

understanding how to implement positive health in the real-world setting. 

To address current gaps in knowledge and discern how to communicate messages within a 

framework for positive health, formative research should be considered. Formative research 

enables the tailoring of messages to a target audience preference and can improve the 

feasibility, effectiveness, and likelihood of developing sustainable messages.34; 35 One strategy 

for developing insights into laypersons’ preferences for communicating lifestyle behaviours is to 

explore perceptions of lifestyle behaviour guidelines and corresponding messages. Such 

research is currently limited in New Zealand. A second approach that might be appropriate for 

developing insights into the communication of positive health messages is to explore messages 

in popular media. As success in both public health and popular media is reliant on appealing to 

the public, exploring popular lifestyle books and podcasts might provide novel insights into 

behaviour change strategies that appeal to the public. 

There are limited initiatives integrating wellbeing and lifestyle behaviours in practice. 

Consequently, research exploring how to implement positive health in a real-world setting is 

important. To meet the needs of individuals and population groups, the ability to prioritise the 

most appropriate wellbeing or lifestyle behaviours in an intervention or clinical setting would be 

beneficial. However, no instrument to assess satisfaction across multiple wellbeing and lifestyle 

behaviours, concurrently, is available. Prior to implementing large-scale trials of positive health 

interventions, it is also important to determine whether positive health initiatives are feasible and 

acceptable in a real-world setting.  
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Statement of purpose 

This thesis integrates positive psychology and public health approaches. The overarching aim of 

this doctoral research is to explore an approach for reorienting toward a framework for positive 

health. 

Specific objectives of the research are: 

1. To explore the biological plausibility of the relationship between lifestyle behaviours and 

wellbeing using a hormetic model. (Chapter 2) 

2. To use an epidemiological approach to determine whether: 

a. Lifestyle behaviours are associated with a multi-dimensional measure of optimal 

wellbeing. (Chapter 3) 

b. Those engaging in multiple healthy lifestyle behaviours are more likely to reach the 

criteria for optimal wellbeing. (Chapter 4) 

c. Lifestyle behaviours cluster or occur independently in a large and diverse sample of 

New Zealand adults. (Chapter 4) 

3. To explore the translation of positive health into practice. (Chapters 5-8) 

a. To use formative work to identify how lifestyle behaviours can be promoted within a 

positive health framework in a way that is acceptable and resonates with the public 

by exploring:  

i. What laypersons like and understand from nutrition, physical activity, and 

sleep guidelines. (Chapter 5) 

ii. Popular lifestyle behaviour messages in lifestyle books and podcasts. 

(Chapter 6) 

b. To implement positive health into practice by: 
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i. Developing a brief tool that can used to identify quickly the positive health 

behaviours individuals are least and most satisfied with. (Chapter 7) 

ii. Developing and evaluating the acceptability and feasibility of a positive 

health intervention. (Chapter 8) 

Significance of the research 

The New Zealand Ministry of Health is urging for the health system to shift toward a wellness 

focus.8 Nevertheless, reorienting from deficit-based practice to positive health is unlikely to 

occur without robust evidence. Whilst exploratory in nature, this doctoral research provides an 

initial and timely focus on positive health. The studies comprising the thesis not only make novel 

contributions to research, but also have wider implications. 

This thesis makes a significant contribution to wellbeing epidemiology both in New Zealand, and 

internationally. The first epidemiological assessment of the relationship between lifestyle 

behaviours and a multi-dimensional measure of optimal wellbeing is provided. In addition, the 

research builds on previous work to investigate for the first time the clustering of sleep, physical 

activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake in a 

large and diverse sample. Finally, the association between engaging in multiple healthy lifestyle 

behaviours and optimal wellbeing is explored for the first time.  

Laypersons’ perceptions are valuable for guiding the research direction of this thesis. To the 

best of knowledge, the work in this thesis provides the first qualitative evaluation of laypersons’ 

perceptions of nutrition, physical activity, and sleep guidelines in New Zealand. In addition, a 

novel evaluation of books and podcasts shows for the first time that lifestyle behaviours are 

promoted concurrently in popular media. Together the formative evaluations provide novel 

insights into how laypersons prefer lifestyle behaviours to be promoted. 

There is a paucity of translational research integrating positive psychology and public health 

initiatives. Thus, a novel contribution of this thesis is integrating the promotion of multiple 

wellbeing and lifestyle behaviours to address the disconnect between positive health policy and 

deficit-based practice. To guide the development of positive health initiatives, an original tool to 

assess individuals’ satisfaction across multiple wellbeing and lifestyle behaviours is developed. 



 7 

It is anticipated the tool will have relevance in both clinical and population-level settings. In 

addition, an intervention comprising innovative components including non-prescriptive tailored 

challenges is implemented. The outcomes of this thesis make a significant contribution to the 

body of knowledge through the translation of positive health into practice 

The exploratory work comprising the thesis provides a starting point for guiding research and 

practice using a positive health framework. It is anticipated that disseminating pertinent findings 

from the thesis will act as a platform for initiating timely discussion about positive health. 

Study delimitations 

Parameters specific to this body of work are: 

1. Optimal wellbeing was defined according to Huppert and So18 and consequently provides 

an overall estimation wellbeing across these parameters. 

2. In Chapters 3 and 4, lifestyle behaviours were measured using self-report, rather than 

objective measures such as accelerometers. 

3. Data collected were cross-sectional, thus causality cannot be inferred.  

4. Data for Chapter 5 were collected between November 2014 and January 2015, prior to the 

release of the Eating and Activity Guidelines in October 2015. Consequently, the 2003 Food 

and Nutrition Guidelines for Healthy Adults and 2001 Physical Activity Guidelines for Adults 

are explored in Chapter 5. 

5. The sample sizes in Chapters 5, 8, and 9 are appropriate for formative and feasibility work, 

but the results may not be generalizable to wider populations.  

6. Within the resource constraints (time and financial) of the doctoral research, a sample size 

with enough power to detect the smallest worthwhile effects was unable to be recruited for 

the feasibility study (Chapter 8). In light of these constraints and the exploratory nature of 

the feasibility study, no self-report or objective measures of health or wellbeing were 

collected in this study. 
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Thesis overview 

Thesis organisation 

The thesis comprises a series of nine research chapters designed to address the overall thesis 

aim and objectives (Figure 1).  

 
 

Figure 1.Overview of thesis structure 

 

Chapters 3 to 8 are published, or are in preparation for submission, in peer-reviewed journals. 

Consequently, these chapters have been prepared to stand-alone and repetition of some 

Chapter 1. Introduction 

Chapter 2. Biological plausibility and literature review 

Chapter 9. General Discussion 

Chapter 5. A formative study 

of laypersons’ perceptions of 
nutrition, physical activity, and 

sleep guidelines and 
messages 

Chapter 6. What can we 

learn about lifestyle behaviour 
change messages from 

popular books and podcasts? 

Formative 

Chapter 3. Associations 

between lifestyle behaviours 
and optimal wellbeing in a 

diverse sample of New 
Zealand adults 

Chapter 4. The clustering of 

lifestyle behaviours in New 
Zealand and their relationship 

with optimal wellbeing 

Epidemiology Research 

Chapter 7. Development and 

utility of BE Well: A tool to 
assess satisfaction with 

positive health behaviours 

Chapter 8. Acceptability and 

feasibility of a positive health 
intervention 

Implementation 

Translational Research 
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information occurs, particularly through the introduction and methods sections. Each chapter 

begins with a preface, which serves to demonstrate the sequential progression and brings 

together the thesis as a cohesive whole. 

Chapter 1 provides the background context and thesis aims. Chapter 2 explores the biological 

plausibility of the relationship between lifestyle behaviours and optimal wellbeing using a 

hormetic model. In addition, the strengths and limitations of positive psychology and public 

health within a framework for positive health are reviewed.  

Chapters 3 and 4 comprise a series of epidemiological research. Specifically, Chapter 3 focuses 

on associations between lifestyle behaviours and a multi-dimensional measure of optimal 

wellbeing. While Chapter 4, explores the association between multiple lifestyle behaviours and 

optimal wellbeing, and the clustering of lifestyle behaviours.  

Findings from the epidemiological chapters provide the rationale for including multiple lifestyle 

behaviours within a positive health framework. Chapters 5-8 focus on the translation of positive 

health into practice through formative research (Chapters 5-6) and through implementation 

(Chapters 7-8). The formative research explores how lifestyle behaviours can be promoted in a 

way that appeals, engages, and resonates with the public. In Chapter 5, laypersons’ 

perceptions of nutrition, physical activity, and sleep guidelines are explored. Chapter 6 utilises 

an innovative approach to identify popular behaviour change messages. Specifically, messages 

in popular lifestyle books and podcasts are reviewed. 

Based on the convergence of findings, Chapters 7-8 focus on integrating multiple lifestyle 

behaviours and wellbeing to implement a positive health intervention. In Chapter 7, a tool (BE 

Well) comprising multiple positive health behaviours is developed to identify which behaviours 

individuals prioritise for change. In addition, the utility of the tool is tested in an intervention 

setting. In Chapter 8, the acceptability and feasibility of a positive health intervention are 

explored.  

Finally, the thesis concludes with a general discussion integrating findings from the preceding 

chapters (Chapter 9). Contributions to the literature, wider implications, study limitations, and 

directions for further work are discussed.  
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Candidate contributions 

Data analysed in Chapters 3 and 4 is drawn from the Sovereign Wellbeing Index (Round 1), a 

research project currently being undertaken by a research team at the Human Potential Centre. 

Since the inception of the project in 2011, I have made significant and ongoing contributions.  

My specific contributions to the wider Sovereign Wellbeing Index project include:  

 Preparing the ethics application for the research and successfully obtaining ethical approval 

 Survey development (including item selection and testing) 

 Data cleaning  

 Data analysis 

 Report writing 

Work for Chapters 3 and 4, including statistical analysis and drafting of the manuscript, was 

undertaken by myself, independently of the wider research team. Data for the remaining 

chapters (Chapters 5-8) were collected for the sole purposes of the thesis. 

Research chapter contributions 

Chapters 3–8 of the thesis comprise scientific papers that are published (or in preparation for 

submission) in international peer-reviewed journals. The academic contributions for these 

chapters are as follows: 

Chapter 3: Associations between lifestyle behaviours and optimal wellbeing in a diverse 

sample of New Zealand adults.  

Kate Prendergast (80%: Lead author, 100% data analysis), Grant Schofield (10%), 

Lisa Mackay (10%). 

Chapter 4: The clustering of lifestyle behaviours in New Zealand and their relationship with 

optimal wellbeing.  

Kate Prendergast (80%: Lead author, 100% data analysis), Lisa Mackay (10%), 

Grant Schofield (10%). 
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Chapter 5: A formative study of laypersons perceptions of nutrition, physical activity, and sleep 

guidelines and messages.  

Kate Prendergast (80%: Lead author, 100% transcribing, 100% data analysis), Lisa 

Mackay (15%), Grant Schofield (5%). 

Chapter 6: What can we learn about lifestyle behaviour change messages from popular books 

and podcasts?  

Kate Prendergast (80%: Lead author, 100% data analysis), Grant Schofield (15%), 

Lisa Mackay (5%). 

Chapter 7: Development and utility of BE Well: A tool to assess satisfaction with positive 

health behaviours.  

Kate Prendergast (80%: Lead author, 100% data analysis), Lisa Mackay (10%), 

Grant Schofield (10%).  

Chapter 8: Acceptability and feasibility of a positive health intervention.  

Kate Prendergast (80%: Lead author, 100% transcribing, 100% data analysis), Lisa 

Mackay (10%), Grant Schofield (10%). 
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Chapter 2 

Literature Review 

 

Preface 

A positive health framework is ideal for promoting health at a “state of complete physical, 

mental, and social wellbeing beyond the absence of disease” (p. 1315).1 However, to promote 

this positive notion of health an inter-disciplinary approach is required. The disciplines of 

positive psychology and public health each offer unique contributions toward a positive health 

framework. In positive psychology, for example, rather than focusing on the treatment of ill-

being, explicit attempts are made to promote wellbeing. However, positive psychology initiatives 

have neglected to consider the fundamental role lifestyle behaviours play in maintaining 

wellbeing. Public health on the other hand, promotes lifestyle behaviours, but does so primarily 

to prevent disease. Examples of initiatives promoting lifestyle behaviours for optimal wellbeing 

are limited.  

In Chapter 2, a hormetic model is used to investigate the biological plausibility of the relationship 

between lifestyle behaviours and optimal wellbeing. Literature from positive psychology and 

public health is reviewed to identify the unique contributions each discipline can make toward a 

positive health framework. In addition, the limitations of positive psychology and public health 

are critiqued through a positive health lens. 
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Context 

“Health is a state of complete physical, mental and social well-being and not merely the 

absence of disease” (p. 1315).1 In defining health as both holistic and positive, the World Health 

Organization provides a broad agenda for positive health.1; 36; 37 Nevertheless, the prevailing and 

funded health systems in most societies are deficit based,38 and New Zealand’s health system 

is no exception. Research and practice centre on understanding, mitigating, preventing, and 

treating disease.38 The assumption of deficit systems is that health and wellbeing prevail in the 

absence of disease.3 Returning individuals from states of negative health, back to neutral is the 

reality of these systems (Figure 2).3; 38 Accordingly, insufficient consideration has been given to 

understanding and promoting positive health. 

 
Figure 2. Disease-health continuum 

Current health systems operate within the negative half of the continuum. Restoring individuals to the “neutral zone” 
is the reality of current health systems. Adapted from Brussow38 

 

Critics may argue that a fundamental principle of the New Zealand Health Strategy is to promote 

“good health and wellbeing for all New Zealanders throughout their lives” (p. vii).2 In spite of this, 

current health targets in New Zealand remain pathology focused: shorter stays in emergency 

departments; improved access to elective surgery; shorter waits for cancer treatment; increased 

immunisation; better help for smokers to quit; and more heart and diabetes checks.4 These six 

health targets focus on the treatment and prevention of disease, rather than the promotion of 

health.39 

Arguably, a deficit system also governs health promotion. In New Zealand, the Health 

Promotion Agency is the Crown entity tasked with promoting population “health, wellbeing, and 

healthy lifestyles”.5 However, the majority of the agency’s budget is directed toward reducing 

gambling, smoking, and alcohol consumption.5 Similarly, the Health Promotion Agency’s mental 

health programmes focus on depression, reducing stigma, and discrimination.5 This is in spite of 

the agency’s aim “for New Zealanders to experience positive mental health and wellbeing”.5 
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Where positive lifestyle behaviours, such as nutrition and physical activity, are promoted the 

emphasis is on reducing obesity, diabetes, and cardiovascular disease.5 Guomundsdottir7 

argues that even though the same behaviours can both prevent disease and optimise health 

and wellbeing; the distinction is in the focus.  

There is no doubting that treating disease and reducing harm is both important and necessary. 

However, meeting the costs of a health system that prioritises the treatment and management 

of episodes of illness is becoming increasingly unsustainable.8 Findings from a recent New 

Zealand Treasury report show over the past 50-years, health spending has been increasing at a 

faster rate than gross domestic product.40 New Zealand’s NZ$15.6 billion health budget now 

comprises 21% of government expenditure and 6% of gross domestic product.6; 41 In a recent 

report it was observed that health spending per person increased five-fold between 1950 and 

2011, in inflation adjusted dollars.8  

Despite increases in healthcare expenditure, there is limited evidence of corresponding 

improvements in health quality. Although life expectancy has improved, rates of chronic disease 

continue to rise.10; 12 On average, New Zealanders now spend one fifth of their lives in poor 

health.10 In an attempt to address these issues, funding has been directed toward diabetes and 

cardiovascular disease checks.42 Consequently, moderate and higher risk individuals are 

provided with lifestyle advice and treatment to “substantially prevent the occurrence of heart 

attacks and strokes” (p. 18).6 However, to promote health beyond the absence of disease, 

health promotion needs to move beyond prevention. Concerted efforts to encourage individuals 

not at ‘health risk’, or sick, or injured to maintain or improve their health and wellbeing is likely to 

have widespread individual, social, and economic benefits.  

The benefits of high levels of physical, mental, and social wellbeing provide a compelling case 

for reorienting the health system toward positive health. Outcomes associated with high levels 

of mental and social wellbeing include enhanced social relationships,43 increased community 

participation,43 higher social capital,44 increased productivity,19; 45 higher levels of job 

satisfaction,45; 46 and increased health and longevity.19; 47; 48 In addition, research shows 

improved health is associated with increased productivity49 and satisfaction with life.10; 50; 51; 52 



 15 

Whilst poor health is associated with morbidity and mortality,53 and increased healthcare 

expenditure.54; 55 

Fundamental shortcomings of deficit health systems, including negligible attempts to implement 

wellbeing policy, exponential increases in healthcare expenditure, and the failure to stem the 

steady rise in chronic disease, warrants investigating approaches for the application and 

promotion of positive health. 

Positive health 

“The role of the health sector must move increasingly in a health promotion direction, beyond its 

responsibility for providing clinical and curative services”, Ottawa Charter for Health Promotion, 

1987.56 

A positive health framework provides an ideal alternative to current deficit health systems. 

Positive health centres on understanding conditions and behaviours that support physical, 

mental, and social wellbeing.13 In doing so, positive health complements disease treatment and 

prevention to provide a more complete and holistic representation of health.13 Whereas deficit 

health systems default toward targeting individuals or groups at ‘health risk’, a positive health 

framework adopts a whole-of-population focus. In keeping with the World Health Organization’s 

principle that “the highest attainable standard of health is a fundamental right of every human” 

(p. 1315)1, the objective of promoting positive health is to shift the entire population toward 

physical, mental, and social wellbeing (Figure 3). 

 
Figure 3. A whole-of-population approach to positive health 

The aim of promoting positive health is to shift the whole population toward physical, mental, and social wellbeing 
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In considering physical, mental, and social wellbeing, positive health focuses on the 

interconnections between the body and mind.3; 14; 37; 57; 58 In their 1998 seminal article, Ryff and 

Singer3 suggest that a comprehensive understanding of positive health requires assessing “both 

physical and mental wellbeing, and the ways in which they influence each other” (p. 2). Ryff and 

Singer,3 acknowledge exploring the relationship between physical and mental wellbeing is not 

new, however, they argue that previous research mostly seeks to understand how poor physical 

wellbeing influences poor mental wellbeing, and vice versa.3  

A decade later, Seligman,14 a prominent positive psychologist, proposed a new discipline 

entitled ‘positive health’. Similar to Ryff and Singer, he recommended that the discipline of 

positive health centre on the subjective, functional, and biological correlates of optimal health 

and wellbeing.14 Over the last decade, the notion of positive health has gained traction with 

multiple commentaries and reviews emerging.13; 14; 15; 39; 57; 59; 60; 61 In spite of this increasing 

interest, efforts to translate and promote the holistic concept of positive health into real-world 

settings are limited. 

Positive psychology and public health 

Two disciplines that can assist in translating the concept of positive health into practice are 

positive psychology and public health. Positive psychology challenges the assumptions of deficit 

health through its explicit focus on wellbeing.13 Positive psychology not only provides robust 

articulations of mental wellbeing and social wellbeing through the emerging concept of 

flourishing—or optimal wellbeing,17; 18; 19; 62 but has also begun to translate wellbeing into 

practice.21; 22; 23; 24; 25 We argue, however, that in translating wellbeing into practice, positive 

psychology has neglected to consider the role lifestyle behaviours might play in maintaining or 

optimising wellbeing. Positive psychology has been criticised for remaining a ‘neck up’ 

discipline.26 

Lifestyle behaviours—such as healthy eating, regular physical activity, and sufficient sleep—are 

likely to be essential for positive health. These lifestyle behaviours are not only central for day-

to-day living, but they also underpin optimal health.27; 28; 29; 30 In public health, initiatives and 

programmes targeting lifestyle behaviours explicitly to improve optimal wellbeing are limited. 

Nevertheless, evidence is emerging to suggest several biological pathways may causally link 
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lifestyle behaviours to optimal wellbeing.63 Investigating the biological plausibility of this 

relationship provides a starting point for determining whether lifestyle behaviours might be 

useful for promoting positive health. 

Part One: Exploring a biological link between lifestyle 

behaviours and optimal wellbeing 

There is a large body of epidemiological and biological evidence to show lifestyle behaviours 

are important for optimal health.27; 28; 29; 30 However, the epidemiological and biological 

relationships between lifestyle behaviours and optimal wellbeing are less well understood. 

Emerging evidence indicates there are biologically plausible links between lifestyle behaviours 

and optimal wellbeing, which potentially explain a causal relationship. Nevertheless, this 

research is haphazard and mainly focuses on nutrition and exercise (e.g., see Gomez-Pinella63). 

The purpose of this section is to use a hormetic model to investigate the biological plausibility of 

the relationship between lifestyle behaviours and optimal wellbeing. 

Hormetic model of wellbeing 

Dimensions important for optimal wellbeing include high levels of positive emotion, resiliency, 

creativity, learning, and problem solving.17; 18; 20; 64; 65 There is accumulating evidence to show 

these important dimensions are underpinned by ‘neuroplasticity’.66; 67; 68 Consequently, 

neuroplasticity is increasingly being recognised as the biological representation of mental 

health.63; 66; 69; 70; 71 Thus, enhancing neuroplasticity is likely to be both necessary and important 

for optimising wellbeing. 

Neuroplasticity represents a dynamic and flexible nervous system that is constantly reorganising 

its structure, function, and connections in response to stressors.66; 68; 71; 72; 73 This ability to 

constantly reorganise and create connections is what underpins the important components of 

optimal wellbeing; positive emotion, resiliency, creativity, learning, the creation of memories, 

and problem solving.66; 67; 68 Adaptive neuroplasticity is associated with gains in function.68 In 

contrast, maladaptive neuroplasticity, compromises the nervous system.68 Research shows 

consequences of maladaptive neuroplasticity include depression, anxiety, and impaired 

cognitive functioning.68; 73; 74; 75 
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Biological conditions supporting neuroplasticity 

Over the last two decades, evidence to show that adults’ neuroplasticity can be enhanced by a 

range of factors—including via adaptive stress responses—has been accumulating.66 Adaptive 

stress responses drive certain biological conditions important for neuroplasticity including: brain 

derived neurotrophic factor (BDNF),76; 77; 78; 79; 80 insulin and insulin like-growth factor-1 (IGF-

1),81; 82; 83; 84; 85 and reactive oxygen species (ROS)86; 87; 88 (Table 1). 

Table 1. Biological correlates of optimal wellbeing 

 Effects on 
neuroplasticity 

Mechanisms/Pathways Too little Too much 

BDNF Direct:  
Survival and 
differentiation of neurons, 
neurogenesis, synaptic 
plasticity.76; 77; 78; 79; 80 
 

CREB, MAPK and NF-kB 
pathways21; 39 

Decreased 
neuroplasticity 

-- 

Insulin/  
IGF-1 

Direct:  
Nerve growth and 
differentiation, 
neurotransmitter 
synthesis and release, 
glucose metabolism.81; 82; 

83; 84 
 
Indirect:  
Stimulates BDNF 89; 90; 91 
 

IGF-1 and BDNF act 
synergistically to suppress 
glutamate increased CA2+ 90 
 

Deficient states, 
low serum insulin 
and/or IGF-1 
levels.85 85 
 

Resistant states, 
high serum 
insulin and/or 
IGF-1 levels.85 

ROS Direct:  
Neurogenesis, 
mitochondrial 
metabolism, and 
neutrophil activation18; 27  
 
Indirect:  
Stimulates BDNF 92; 93 
 

Activation of CREB, Nf-kB, Nrf2-
ARE 94 

Insufficient 
stress, cells 
unable to 
adapt86; 95; 96 

Excessive 
accumulation of 
ROS, oxidative 
damage 
occurs86; 87; 88; 95 

 

BDNF is increasingly considered to be an index of neuroplasticity.74 BDNF is a growth factor 

and mediates neuroplasticity directly through the survival and differentiation of neurons, 

neurogenesis, and synaptic plasticity.76; 77; 78; 79; 80 For optimal wellbeing, increased expression of 

BDNF is desirable. 

Low levels of insulin and moderate levels of IGF-1 are conditions that support neuroplasticity.85 

Like BDNF, IGF-1 is also a growth factor and enhances neuroplasticity through nerve growth 

and differentiation, neurotransmitter synthesis and release, and glucose metabolism.81; 82; 83; 84 

Maladaptation occurs as a result of both low serum insulin and/or IGF-1 levels85 and high serum 

insulin and/or IGF-1 levels.85  
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ROS occur as part of normal cellular function in response to a variety stressors, including 

environmental factors and lifestyle behaviours.86; 87; 88 At optimal levels ROS play a central role 

in mediating neuroplasticity; both directly and indirectly through its effects on BDNF.86; 87; 88 

Research shows that low-to-moderate levels of ROS lead to adaptive neuroplasticity.77 In 

contrast, maladaptive neuroplasticity occurs as a result of both excessive accumulation86; 87; 88; 95 

and very low levels of ROS.95; 96 

Favourable changes to the biology underpinning neuroplasticity include increased BDNF, low 

insulin and increased IGF-1, and low levels of ROS. Supporting these biological conditions is 

therefore central to neuroplasticity and optimal wellbeing.  

Hormesis 

Although the mechanisms sometimes vary, there is accumulating evidence to show lifestyle 

behaviours mediate BDNF, insulin and IGF-1, and ROS by acting as hormetic stressors (Figure 

4).63; 93; 97 Hormesis is a term from toxicology that is used to describe an inverted U-shaped 

dose-response to a stressor.97 The essence of hormesis is that some stress is essential for 

beneficial adaptation to occur, but too much or too little stress leads to maladaptive responses 

(Table 2).97; 98; 99; 100; 101; 102 What this means for optimal wellbeing, is that exposure to 

appropriate levels of stress is necessary.63 However, too little or too much stress results in 

decreased neuroplasticity and consequently, decreased wellbeing.63 
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Figure 4. Hormetic model of wellbeing 

Multiple hormetic stressors concurrently affect brain-derived neurotrophic factor (BDNF), reactive oxygen species 
(ROS), insulin and insulin like growth factor-1 (IGF-1).  
Adaptive doses of the concurrent hormetic stimuli lead to increased neuroplasticity resulting in increased optimal 
wellbeing. 

 

Pertinent to consider when promoting lifestyle behaviours for neuroplasticity and optimal 

wellbeing is that responses to hormetic stressors are highly individualised.98 At any point in time, 

an individual is exposed to concurrent hormetic stressors, for example, exercise, diet, stress, 

sunlight, and pollution.98 Consequently, the magnitude of an individual’s response to an isolated 

stressor is dependent on the integrated response of multiple stressors.98 An amalgamation of 

factors will influence an individual’s response to a stressor including: 

 Genes, age, gender, and ethnicity;  

 Past and current exposure to the hormetic stressor;98 and  

 Past and current exposure to other hormetic stressors.98 

These factors suggest the ‘dose’ of stress required to induce an adaptive hormetic response will 

differ both between and within individuals.98; 102 Exploring alternatives to generic one-size-fits 

public health initiatives is, therefore, likely to be important for promoting optimal wellbeing and 

positive health. 
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Table 2. Summary of hormetic responses 

Hormetic response Example 
 

Stress is necessary for beneficial adaptation.  
 

Exercise with enough time to rest and recover results in 
adaptation. 
 

Too much stress leads to maladaptive responses.  
 

Overtraining results in maladaptation. 
 

Too little stress leads to maladaptive responses.  
 

Inactivity results in maladaptation. 
 

Individuals are exposed concurrent hormetic 
stressors. The integrated response of these 
stressors needs to be considered. 

 

High volume exercise on top of insufficient sleep, chronic 
stress, and an unhealthy diet may be maladaptive.  
 
The same exercise on top of sufficient sleep, healthy eating, 
and cognitive challenge (but not stressed), is likely to elicit 
beneficial adaptation. 
 

The ‘dose’ of stress required for adaptation will differ 
based on genetic and demographic profiles, 
absence, presence, and history of exposure to 
hormetic stressors. 

 

An individual that is regularly active will have a different 
response to exercise, compared with a sedentary individual.  
 

 

Lifestyle behaviours mediate neuroplasticity 

Beneficial changes to neuroplasticity occur when lifestyle behaviours activate adaptive stress 

responses in cells (Table 3).82; 99 Nevertheless, research suggests that chronic under- or over-

exposure to hormetic stressors can result in maladaptive changes including decreased BDNF, 

insulin resistance, adverse levels of IGF-1, and ROS induced inflammation (Table 1).  

Exercise for optimal wellbeing 

There is consistent evidence in the literature to show exercise induces hormetic responses to 

enhance the biological correlates of neuroplasticity and optimal wellbeing.81; 91; 103; 104; 105; 106; 107; 

108; 109 Under the right conditions, including sufficient rest and recovery, regular exercise acts as 

a stressor to induce adaptation.110 For adaptation to occur, sufficient levels of exercise-induced 

stress are required.110 Whilst inactive individuals are likely to adapt to lower levels of exercise-

induced stress, active individuals will require additional stress for the same adaptive benefits to 

occur.110 However, research shows excessive exercise attenuates the ability of cells to adapt 

and can result in decreased neuroplasticity.104 Together, this research highlights the importance 

of considering individuals’ needs and current exposure to exercise and other hormetic stressors. 

There is evidence to show low intensity, aerobic exercise enhances the biological correlates of 

neuroplasticity. However, emerging evidence suggests the magnitude of change in BDNF, 

insulin and IGF-1, and oxidative capacity is greater for short duration, high intensity exercise.106; 
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111; 112; 113; 114 High intensity exercise protocols activate oxidative stress responses and enhance 

anti-oxidant uptake.108 Likewise, high intensity exercise increases insulin sensitivity.106; 111 These 

findings suggest that high intensity exercise may confer extra benefits for neuroplasticity and 

optimal wellbeing. 

Table 3. Lifestyle behaviours and associations with BDNF, insulin, IGF-1, and ROS 

 BDNF Insulin sensitivity IGF-1 ROS 

Exercise     
Regular exercise 
 

Increase 
103; 104; 105 

 

Increase 
106 

Increase 
104; 107 

Decrease 
108 

Physical 
inactivity 
 

Decrease 
115

* 

 

Decrease 
116 

Decrease 
83

* 

Increase 
117

* 
 

Nutrition     
Intermittent 
fasting 

Increase 
118

* 

Increase 
119; 120

 

 

Increase 
120

 

Decrease 
120 

Nutrient dense 
diet 
 

Increase 
97

** 

 

Increase 
121 

Increase 
122 

Decrease 
97

** 

 
High sugar diet 
 

Decrease 
123

*
;124

* 
 

Decrease 
124

* 

Decrease 
125

* 

Increase 
126 

     

Other lifestyle behaviours    
Insufficient sleep 
 

Decrease 
127 

 

Decrease 
128

* 

Decrease 
128

* 

Increase 
96

* 

Too much 
alcohol 
 

Decrease 
129 

 

Decrease 
130

* 

 

Decrease 
131

* 

 

Increase 
132

* 

*indicates animal study; ** review 

 

Nutrition for optimal wellbeing 

Over the last decade, there has been increasing interest in the hormetic interplay between 

nutrition and neuroplasticity. From animal studies, there is accumulating evidence to show 

unhealthy diets, comprising both high fat and high sugar, attenuate neuroplasticity.123; 124; 126; 133  

Experimental evidence from animal studies shows high fat and high sugar diets increase ROS 

production,126 decrease BDNF levels,123; 124 and lead to IGF-1 and insulin resistance.124 On the 

other hand, whole and unprocessed foods contain phytochemicals which, in low amounts 

activate adaptive stress response pathways.97 

There is also increasing evidence to suggest that neuroplasticity, and therefore optimal 

wellbeing, is inextricably linked with glucose metabolism. In a cross-sectional study of 233 
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humans, BDNF levels were significantly lower among type 2 diabetics in comparison to non-

diabetics, after controlling for obesity.133 Additional findings from the study show that during a 

hyperglycaemic clamp test, BDNF from the brain was inhibited when blood glucose levels were 

elevated in a sample of healthy subjects (n=7).133 Although these findings were cross-sectional 

and from a small sample, respectively, they warrant further investigating the implications of 

sugar consumption and processed foods on optimal wellbeing. 

Sleep for optimal wellbeing 

There is consensus that sleep supports neuroplasticity.134 In contrast, sleep deprivation has 

been shown to cause a reduction in neurogenesis.134; 135 Sleep plays a role in the regulation of 

insulin,128; 136; 137 IGF-1,128 and BDNF secretion.127; 138; 139 For optimal wellbeing, it is likely to be 

important to not only emphasise sleep duration, but also sleep quality. Sleep is divided into two 

states, rapid eye movement sleep and non-rapid eye movement sleep.140 Greater improvements 

in neuroplasticity are likely to occur if an individual goes through the complete sleep cycle.134 

Concurrent lifestyle behaviours and neuroplasticity 

The hormetic effects of individual lifestyle behaviours are clear. However, there has been little 

consideration of the concurrent effects of multiple lifestyle behaviours on BDNF, insulin and 

IGF-1, and ROS. The results of a recent animal study show that the combined effects of a high 

fat, high sugar diet and insufficient sleep decreased BDNF and BDNF mediated neuroplasticity 

more than diet or sleep alone.96 In addition, findings from a recent observational study of post-

menopausal women show chronic stress and high sugar, high fat food had synergistic adverse 

effects on oxidative stress and insulin sensitivity.141 Together these findings suggest that 

engaging in multiple healthy lifestyle behaviours may synergistically improve optimal wellbeing. 

Further research exploring associations between multiple lifestyle behaviours and optimal 

wellbeing should be considered. 

Summary 

The hormetic model of wellbeing introduced in this section indicates that promoting lifestyle 

behaviours to enhance optimal wellbeing is biologically plausible. In addition, the concept of 

hormesis highlights important factors to consider in a positive health framework. Specifically, the 
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model shows individuals are exposed to multiple stimuli that concurrently influence the biology 

underpinning wellbeing. Promoting multiple healthy lifestyle behaviours concurrently may 

therefore have synergistic effects on optimal wellbeing. In addition, given the hormetic stressors 

that individuals are exposed to will vary; it might be pertinent to consider how promoting lifestyle 

behaviours for positive health can be tailored to meet the needs of individuals. Further 

epidemiological and experimental evidence exploring the relationship between lifestyle 

behaviours and optimal wellbeing is needed. 

Part Two: Positive psychology and public health 

The following section comprises a review of the literature from positive psychology and public 

health. Unique contributions each discipline can make toward a positive health framework are 

considered. In addition, the limitations of positive psychology and public health are critiqued 

through a positive health lens. 

Positive psychology 

Like the health system, traditional psychology operated within a deficit model were it was 

assumed wellbeing would prevail in the absence of pathology.16; 18 Within this traditional field 

there are valid and reliable conceptualisations and measurements of mental illnesses, such as 

depression and anxiety.142; 143 At the population level, epidemiology research has enabled the 

determinants and behaviours associated with mental illness to be identified. Similarly, there are 

examples of campaigns to raise awareness of depression, stigma, and discrimination.5 Until 

recently, psychologists paid little attention to understanding what it means to be well and 

flourishing. However, over the last decade this has begun to change. 

Recognising little was known about the behaviours and conditions that support wellbeing, 

Seligman and Csikszentmihalyi16 outlined a framework for the science of positive psychology. 

Since Seligman and Csikszentmihalyi’s seminal article 15-years ago, there has been a prolific 

increase in publications focusing on wellbeing science. This emerging research within positive 

psychology focuses on understanding assets, attributes, and qualities that enhance wellbeing to 

enable individuals, communities, and society to flourish and thrive.13; 16; 144; 145; 146 Instead of 

focusing on individuals who are ill, positive psychology has relevance to most people, most of 

the time.15 
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Defining and measuring optimal wellbeing 

Defining optimal wellbeing 

In public health, wellbeing has typically been defined and measured using measures of life 

satisfaction and happiness (e.g., Piqueras et al.51 and Grant et al.50).147 However, from positive 

psychology more complex conceptualisations and assessments of wellbeing have emerged. 

These emerging conceptualisations of optimal wellbeing date back to the ancient Greek 

philosophies of hedonism and eudaimonia.  

The philosophy of hedonic wellbeing is characterised by a utilitarian approach and is primarily 

concerned with maximising positive emotions and avoiding negative emotions.148; 149 Hedonic 

wellbeing comprises subjective components including happiness, satisfaction with life, and the 

balance between positive and negative emotions.148 Nevertheless, critics argue subjective 

wellbeing measures are weakly articulated, inadequately describe the “good life”, and fail to 

consider the sources of happiness.3; 18; 148; 150; 151; 152 For example, Delle Fave and Bassi.152 

argue that anti-social behaviours, such as drug taking or stealing, may be pleasurable in the 

short term. However, such behaviours are likely to have detrimental long-term consequences. 

On the other hand, eudaimonic theorists’ focus on positive functioning arguing there is more to 

life than maximising happiness.150; 151 Eudaimonic wellbeing comprises dimensions such as 

personal growth, meaning and purpose in life, social connections, engagement, mindfulness, 

autonomy, competence, and self-realization.148; 150; 153 Whereas hedonic wellbeing assesses 

positive feelings, eudaimonic wellbeing assesses positive functioning.18; 19; 153 

Until recently, wellbeing measures focused either on hedonic or eudaimonic wellbeing.18; 153; 154 

Eminent positive psychologists now agree, however, that optimal wellbeing is a multi-

dimensional construct comprising both hedonic and eudaimonic dimensions.17; 18; 19; 20 This 

broader and more complex notion of optimal wellbeing has emerged to describe those with the 

highest levels of wellbeing. Optimal wellbeing has relevance within a positive health framework 

as it extends beyond traditional measures, taking into consideration components of both 

positive feelings and positive functioning. 
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Measuring optimal wellbeing 

Consensus that optimal wellbeing comprises hedonic and eudaimonic components has resulted 

in the development of new instruments to measure optimal wellbeing.17; 18; 19; 20; 155 However, 

development of these optimal wellbeing measures has been haphazard 18; 156 with varying 

components and arbitrary thresholds used.19; 62 A recent review shows four-scales to assess 

optimal wellbeing have been developed, to date.62 These measures of optimal wellbeing include 

Keyes’19; 157 Mental Health Continuum (40- and 14-items scales), Diener et al.’s17 8-item 

Flourishing Scale, Butler and Kern’s155 23-item PERMA-profiler, and Huppert and So’s18 10-item 

flourishing scale (Table 4). 

Table 4. Operationalisations of optimal wellbeing, from Hone et al.62 

Keyes, 200219 & 2005157 Diener et al., 201017 Seligman, 201220 & Butler 
and Kern, 2015155 

Huppert and So, 201318 

Categorical assessment 
40- and 14-items 

Continuous assessment 
8-items 

Categorical assessment 
23-items 

Categorical assessment 
10-items 

 

Positive relationships Positive relationships Positive relationships Positive relationships 
Engagement Engagement Engagement Engagement 

Purpose in life Purpose and Meaning Meaning and purpose Meaning 
Self-acceptance Self-acceptance and self-

esteem 
— Self-esteem 

Positive affect — Positive emotion Positive emotion 
— Competence Accomplishment/Competence Competence 
— Optimism — Optimism 

Social contribution Social contribution — — 
Social integration — — — 

Social growth — — — 
Social acceptance — — — 
Social coherence — — — 

Environmental mastery — — — 
Personal growth — — — 

Autonomy — — — 
Life satisfaction — — — 

— — — Emotional stability 
— — — Vitality 
— — — Resilience 

 

Similarities are evident across the four-scales (Table 4). All the scales comprise measures of 

positive relationships, engagement, and meaning and/or purpose. Table 4 also shows that self-

esteem/self-acceptance, positive emotion, competence, optimism, and social contribution are 

common measures. Both Keyes’ and Huppert and So’s scales comprise additional measures. 

Keyes additional items primarily concentrate on social wellbeing, whilst Huppert and So assess 

vitality, emotional stability, and resilience.  
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Strengths and limitations of optimal wellbeing measures 

Establishing a comprehensive understanding of the epidemiology of optimal wellbeing, including 

prevalence and influencing factors, is important in a positive health framework. Wellbeing 

scientists are now advocating for the inclusion of optimal wellbeing measures in epidemiological 

surveys. However, there remains a lack of agreement on the conceptualisations and operational 

definitions of optimal wellbeing that should be used to inform research and policy.18; 62 

Although valid and reliable, Diener et al.’s17 scale is not suitable for establishing the prevalence 

of optimal wellbeing. The 8-item Flourishing Scale only allows mean levels of optimal wellbeing 

to be calculated. Despite frequent citations in the literature, Butler and Kern’s155 PERMA-Profiler 

lacks empirical evidence to substantiate its robustness. Whilst Butler and Kern suggest their 

scale has been validated and tested, conclusions cannot be adequately drawn without insight 

into the methodologies used. 

Keyes’19; 157 and Huppert and So’s18 instruments both comprise categorical measures, enabling 

the prevalence of optimal wellbeing to be determined. Although unintentional, most items in 

Keyes scales mirror symptoms of the Diagnostic and Statistical Manual of Mental Disorders.158 

In contrast to Keyes, Huppert and So intentionally and systematically examined the mirror-

opposite of each symptom of the diagnostic criteria for depression (DSM-IV) and anxiety (ICD-

10) to identify features to include in their scale. Consequently, Huppert and So exclude some 

features assessed by Keyes, such as autonomy that do not reflect the mirror opposite to 

depression or anxiety. Nevertheless, similar to the diagnostic for depression (DSM-IV), to meet 

the criteria optimal wellbeing both scales require the endorsement of most of the features 

assessed, but not all. A strength of Huppert and So’s18 scale is that it was developed and tested 

using data of a large, culturally diverse sample comprising 43,000 individuals, from 22 European 

countries. Future studies employing Huppert and So’s scale therefore have the advantage of 

comparing prevalence rates of optimal wellbeing to 22 European nations. 

Epidemiology of optimal wellbeing 

Epidemiology generally explores the distribution of disease and factors influencing disease 

distribution within the population.159 However, to develop a comprehensive understanding of 

positive health, exploring the epidemiology of wellbeing is also pertinent. Until recently, 
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wellbeing epidemiology has been restricted to assessments of life satisfaction and happiness.18; 

147; 160 Nevertheless, an important finding to emerge from the optimal wellbeing literature is that 

assessments of life satisfaction and happiness only show small to moderate correlations with 

emerging multi-dimensional measures of optimal wellbeing.17; 18 Establishing the prevalence of 

optimal wellbeing is helpful for developing and evaluating wellbeing policy.161; 162 In addition, 

exploring the characteristics and behaviours associated with optimal wellbeing is useful for 

identifying the most pertinent behaviours to target in intervention studies.  

International research 

Prevalence of optimal wellbeing 

The small number of international studies that have explored the prevalence of optimal 

wellbeing show substantial variation between countries. In the largest study of optimal wellbeing 

to date, using their scale Huppert and So18 report a four-fold difference in the prevalence of 

optimal wellbeing between the lowest (Russia and Portugal <10%) and highest (Denmark 41%) 

ranked countries. Prevalence of optimal wellbeing for the Netherlands (37%)154 and America 

(17%)19 have also been calculated (using Keyes scales19; 157) and reported elsewhere. Although 

few studies have assessed optimal wellbeing, what is clear from those that have is that a large 

proportion of the population are falling short of the criteria. These findings indicate that 

promoting optimal wellbeing should be an increased priority. 

Factors associated with optimal wellbeing 

Studies investigating the characteristics and behaviours associated with high levels of optimal 

wellbeing are limited and findings are inconsistent among those that have. Schotanus-Dijkstra et 

al.154 show in a national sample of Dutch adults (n=5,303) those meeting Keyes optimal 

wellbeing criteria are more likely to be young, female, higher educated, and in paid 

employment.154 Those in the optimal wellbeing group were also less likely to be living alone.154 

Likewise, in a sample of American adults (n=3,032) Keyes19 found those who were married and 

more educated were more likely to reach the criteria for optimal wellbeing. However, in contrast 

to Schotanus-Dijkstra’s154 findings, Keyes19 shows males and older adults are more likely to be 

in the optimal wellbeing group. In a more recent study (n=3,032), Keyes shows smokers and 
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those who are inactive were less likely to achieve the criteria for optimal wellbeing.163 However, 

research investigating the relationship between other lifestyle behaviours and optimal wellbeing 

is limited. 

Optimal wellbeing in New Zealand 

A small evidence-base is accruing on optimal wellbeing in New Zealand. Hone et al.164 used the 

8-item flourishing scale to compare mean scores between those that do and do not strongly 

endorse five behaviours in a large sample (N=9,646). Their findings show mean scores were 

significantly higher for those strongly endorsing Connecting, Giving, Taking notice, Keep 

learning, and Be active. In a more recent study, the same group of authors compared and 

contrasted four conceptualisations of optimal wellbeing. Whilst not the objective of the study, 

they show optimal wellbeing scores in New Zealand range from 24% to 47% depending on the 

operationalisation employed.62 In a recent study of young adults (n=405, mean age=19.9 years), 

nutrition variables and flourishing scores (Diener’s 8-item) were assessed daily, over 13-

consecutive days.165 Increased fruit and vegetable consumption was positively associated with 

flourishing scores, whilst chip consumption was associated with decreased flourishing scores.165 

Whilst this research in New Zealand provides a starting point, to gain deeper insights into the 

characteristics and behaviours associated with optimal wellbeing, further research assessing 

diverse behaviours and in large and diverse samples is needed.  

At a national level the New Zealand Health Survey is implemented by the Ministry of Health to 

collect annual data on the “health and wellbeing of New Zealanders”.166 However, the New 

Zealand Health Survey remains fundamentally deficit based. Psychological illness is primarily 

assessed and the four positively phrased mental health items provide inadequate assessments 

of optimal wellbeing (How much of the time during the past four weeks…have you been happy, 

…did you have a lot of energy, …have you felt calm and peaceful, …did you feel full of life).167  

A second national survey, the New Zealand General Social Survey, is implemented by Statistics 

New Zealand to provide information on the social and economic wellbeing of New 

Zealanders.168 Whilst the survey encompasses broader metrics of wellbeing, including social 

connections and meaning and purpose, than the New Zealand Health Survey,169 the outcome 

metric is life satisfaction. Furthermore, a drawback of the New Zealand Social Survey is that it is 
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beyond the scope of the survey to collect lifestyle behaviour data. Thus, there are currently no 

national surveys in New Zealand that simultaneously collect data on physical, mental, and social 

wellbeing. In order to develop a comprehensive understanding of optimal wellbeing and positive 

health, epidemiological research incorporating assessments of optimal wellbeing are needed. 

Promoting optimal wellbeing 

A broad range of positive psychology interventions are emerging in the literature. To promote 

optimal wellbeing, it would be useful to explore the strategies employed thus far. In addition, it is 

useful to understand the types of messages most likely to resonate with the public. 

Positive psychology interventions 

Positive psychology interventions emphasise intentional activities and exercises for improving 

positive feelings, positive cognitions, or positive behaviours.25 Activities and exercises include 

gratitude exercises, mindfulness exercises, positive writing, rehearsing positive statements, 

strengths exercises, and hope therapy.21; 23; 25 Findings from two meta-analyses provide 

evidence to support the efficacy of positive psychology interventions.21; 25 For example, in their 

review of 49 (n=4,235) studies, Sin and Lyubomirsky25 show positive psychology interventions 

significantly increase wellbeing and decrease depressive symptoms. Similar findings were 

reported in Bolier et al.’s21 more recent meta-analysis of 39 (n=6,139) intervention studies. 

However, whether positive psychology interventions can be implemented effectively into real-

world settings to improve population-level wellbeing is less clear. 

To promote wellbeing in real-world settings it is essential that wellbeing initiatives are engaging 

and acceptable to the public. However, low participation rates in positive psychology 

intervention studies have led researchers to question their acceptability.23 In their review of 49 

positive psychology intervention studies, Hone et al.23 found less than half the studies included 

participation rates, and of those that did, participation rates were low (range: 5%-92%, mean: 

43%). Furthermore, homogenous samples, difficulty recruiting from the general population, and 

the omission of non-participant information were among additional limitations identified with 

positive psychology interventions.23 Similarly, Bolier et al.21 show efficacious interventions were 

more likely have an individual-level focus, rather than comprising group sessions or self-help 

strategies. In addition, the evidence suggests positive psychology interventions yield better 
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outcomes for those referred via the healthcare system.21 Together these findings indicate 

positive psychology interventions might have better application in clinical, rather than population 

settings. 

Population-level wellbeing initiatives 

Despite the Mental Health Foundation of New Zealand’s vision “for a society where all people 

flourish”,170 population-level initiatives are predominantly deficit based. More recently, however, 

the Mental Health Foundation has adopted the Five Ways to Wellbeing as an initiative. The Five 

Ways to Wellbeing comprise a set of five evidence-based messages developed by the United 

Kingdom’s New Economics Foundation (Figure 5).65; 171 The Five Ways to Wellbeing emphasise 

important dimensions of optimal wellbeing including social connections and relationships 

(Connect); participation in social and community life (Give); continuation of learning and trying 

new things (Learn); mindfulness, savouring, and reflection (Take Notice); and physical activity 

(Be Active).65 

 
Figure 5. Five Ways to Wellbeing 

Mental Health Foundation172 

 

A fundamental aim of the Five Ways to Wellbeing was “to establish a generic set of actions that 

has wide-ranging appeal” (p. 3).65 To achieve this aim, several strategies were employed during 

the development phase.65 Firstly, a list of wellbeing actions were identified from an extensive 

review of the wellbeing and positive psychology literature. Following the review, expert 

interviews helped to refine the list and communication experts drafted a set of messages. 
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Finally, consultation with mental health practitioners took place and their feedback was 

considered. However, the methodological report provides no indication that public feedback was 

sought.  

Raising awareness and encouraging the public to adopt behaviours and actions to improve their 

wellbeing, depends on the ability to engage them. To develop successful initiatives, behaviour 

change theory suggests involving the intended audience in identifying priority behaviours for 

change.173; 174 If individuals do not perceive there to be value in changing a behaviour, then the 

success of action-oriented messages will be limited.173; 174 Whilst not to dismiss the Five Ways 

to Wellbeing, future research should consider involving the public to ensure wellbeing messages 

are suitable, appealing, and target priority behaviours for change. 

What do the public want? 

A limitation of the positive psychology literature is that limited attention has been given to 

identifying components of wellbeing that are important to the public. In a recent study, a 

prototype analysis was used to explore laypersons definitions of optimal wellbeing.175 This study 

found that engaging in healthy lifestyle behaviours were key to how public defined their 

wellbeing. The findings also highlighted the concomitant role of lifestyle behaviours (including 

healthy eating, physical activity, and sleep), social relationships, and personal interests.175 

Whilst messages within the Five Ways to Wellbeing promote social relationships (e.g., Connect, 

Give) and personal interests (e.g., Learn, Take Notice), Be Active is the single lifestyle 

behaviour considered. 

The decision to exclude nutrition from the Five Ways to Wellbeing was based on three 

arguments: (1) causality between healthy eating and wellbeing is unclear; (2) healthy eating 

relies on external resources (e.g., money and access); and, (3) nutrition messages are 

considered less of priority as they are messaged to the public elsewhere.65 Whilst healthy eating 

might rely on external resources, nutrition is fundamental for day-to-day living and underpins 

optimal health. There is also emerging evidence to provide support for a biological plausible 

relationship between nutrition and optimal wellbeing.63 What is more, although nutrition 

messaging occurs elsewhere, the focus is on disease prevention. To guide the development of 
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interventions, identifying and promoting components of wellbeing that are important to 

individuals should be considered.  

Public health 

The World Health Organization describes public health as a discipline that focuses on both 

disease prevention and health promotion at the population-level.176 The origins of public health 

began with disease treatment. However, in 1986 the Ottawa Charter for Health Promotion 

aimed to shift the focus from curative health, by creating a better balance between the treatment 

and promotion of health.56; 177 In the decades since the Ottawa Charter, there has been a 

significant shift from treatment to prevention (Figure 6). In New Zealand, this is exemplified 

through current initiatives targeting immunisation, screening, and chronic disease prevention. 

Nevertheless, there are few examples of public health initiatives in New Zealand that move 

beyond disease prevention to focus explicitly on health promotion (Figure 6). To promote 

positive health, it is necessary to make this shift. 

 
 

Figure 6. Stages of health care 

Adapted from Guomundsdottir7 

 

Promoting lifestyle behaviours 

Among the areas targeted in public health are lifestyle behaviours. There is now substantial 

evidence to support the benefits of engaging in healthy lifestyle behaviours for health.27; 28; 29; 30 

In addition, the hormetic model of wellbeing indicates lifestyle behaviours are likely to have 

benefits for wellbeing. It is therefore concerning to observe that in New Zealand, the proportion 

of individuals engaging in healthy lifestyle behaviours is declining.178; 179 Comparisons between 

findings from the 2014/15 New Zealand Health Survey, to the 2011/12 survey, show decreases 

in vegetable intake, fruit intake, and physical activity.178; 179 In contrast, physical inactivity and 

obesity have increased.178; 179  
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Nutrition and physical activity 

In an effort to encourage the public to adopt healthy eating and activity behaviours, national 

nutrition and physical activity guidelines have been in place for many years.180; 181 Although in 

many countries nutrition and physical activity guidelines are disseminated directly to the public, 

New Zealand guidelines are primarily developed for health professionals in the health sector.182 

This raises concerns as the health sector predominantly targets individuals most at risk for poor 

health, thereby limiting the reach of guideline messages.  

Reduced funding for translating and promoting nutrition and physical activity messages 

compounds the limited reach of nutrition and physical activity messages. Funding for population 

messages has declined substantially since the cessation of the Healthy Eating-Healthy Action 

strategic framework under a political right government. To align with the Ministry of Health’s 

objective of promoting health and wellbeing for all New Zealanders,2 it is important to encourage 

individuals who are not currently at health risk to maintain and engage in healthy lifestyles.  

Physical activity 

The 2001 Physical Activity Guidelines for New Zealand adults have informed previous and 

current physical activity initiatives (e.g., Push Play).181 These guidelines recommend 30-minutes 

of moderate-intensity physical activity on most days.181 However, New Zealand’s guidelines 

have lagged behind the evidence which shows a curvilinear relationship between the dose and 

benefits of physical activity.183 Brown et al.184 note until recently public health messages have 

largely ignored the benefits of physical activity at the lower end of the intensity spectrum. On the 

other hand, increasing the duration and/or intensity of physical activity beyond the 

recommended guidelines may confer extra benefits.183 Nevertheless, Brown et al. observe that 

the current physical activity guidelines (30-minutes on most days) has been set by public health 

as a “realistic behavioural target for the general population”.184 Despite this, research in New 

Zealand investigating whether the current message promoting 30-minutes of physical activity 

per day is acceptable to the public is scant.  

Time is one of most frequently cited reasons for being inactive.185 The magnitude of a 

quantifiable time in public health guidelines may exacerbate the reluctance to exercise among 
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time-poor or inactive individuals.186 Developing insights into messages that appeal to laypersons 

is important. In addition, whilst encouraging inactive people to do something is important, 

equally important is encouraging those already active to increase intensity or duration for further 

benefits. The concept of hormesis suggests that for adaptation to occur, sufficient levels of 

exercise-induced stress are required.110 

Sedentary behaviour 

Knowledge of sedentary behaviour has substantially increased over the last decade. Sedentary 

behaviour is defined as “any waking behaviour characterized by an energy expenditure ≤ 1.5 

METs while in a sitting or reclining posture” (p. 540).187 Findings from a recent meta-analysis 

show breaks in sedentary time elicit favourable changes in blood glucose, blood insulin levels, 

and inflammatory markers.188 In addition, the hormetic model indicates sedentary behaviour is 

likely to be inversely associated with wellbeing. Nevertheless, empirical evidence investigating 

this association in limited. 

Nutrition 

Similar to physical activity, the 2003 Food and Nutrition Guidelines for New Zealand adults have 

informed previous and current nutrition initiatives.189 These guidelines emphasise fruit and 

vegetable consumption, breads and cereals, and milk and milk products. In addition, the 

guidelines recommend foods low in salt, sugar, and fat. Low fat messaging has been the 

predominant focus in public health over the last decade. In New Zealand, for example, the Heart 

Foundation Tick is displayed on products lower in saturated fat, trans fat, sodium, and 

kilojoules.190 However, more recently the adverse effects of sugar have received increased 

attention. The World Health Organization have released the first guidelines for sugar intake in 

response to compelling evidence to show associations between sugar and poor health 

outcomes.191 In addition, there is accumulating evidence to support the benefits of diets rich in 

unprocessed foods including fruit and vegetables, nuts, fish, seeds, and dairy, and low in sugar, 

processed foods, and alcohol.192 
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Sleep  

In contrast to nutrition and physical activity, public health has given surprisingly little attention to 

sleep.193; 194 Nevertheless, there is compelling evidence to show sufficient sleep—defined as 

adequate sleep quality and duration—is important for maintaining optimal health.136; 137; 195; 196 In 

addition, the hormetic model of wellbeing indicates sleep is also likely to be important for optimal 

wellbeing. Experimental studies in humans show sleep plays a role in the regulation of 

insulin,136; 137 leptin levels,195 inflammatory markers,197 and the hypothalamic-pituitary-adrenal 

axis.196 Although sufficient sleep is necessary for healthy and productive lifestyles,29 

international evidence suggests the incidence of insufficient sleep is rising.198 Promoting 

strategies to improve sleep is likely to be important in a framework for positive health. 

The behaviours known to influence sleep are screen-time,199; 200 caffeine201 and alcohol202 

consumption, exercise,203 and sunlight.194 The effects of screen-time are particularly pertinent to 

consider in modern technology driven environments. Screen-time may not only be displacing 

sleep,29 but there is also emerging research that shows using light emitting devices prior to bed 

increases evening alertness, delays sleep onset, and reduces next day alertness.199; 200 

Similarly, there is substantial evidence to show alcohol202 and caffeine201 consumption reduce 

sleep quality. In contrast, exercise203 and sunlight194 during the day are associated with 

improved sleep quality. Ensuring consistency in sleep and wake times is also important for 

sleep quality.194 Research shows an inverted U-shaped association between sleep duration and 

health outcomes, with 7-9 hours’ sleep per night associated with lower risks of morbidity and 

mortality.29 Concerted efforts are needed to raise awareness of the importance of sufficient 

sleep. 

Multiple lifestyle behaviour change  

In public health, lifestyle behaviours are mostly studied and promoted in isolation. In real-world 

settings, however, lifestyle behaviours do not occur independently.31 There is evidence to show 

unhealthy lifestyle behaviours—including physical inactivity, poor nutrition, alcohol, and 

smoking—cluster together.204; 205; 206 There is also evidence to suggest multiple unhealthy 

lifestyle behaviours synergistically affect morbidity and mortality.207 Similarly, the hormetic 

model of wellbeing suggests multiple lifestyle behaviours are likely to have concurrent positive 
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or negative effects on the biological correlates underpinning optimal wellbeing. From a positive 

health perspective, it therefore seems prudent to consider and explore the utility of promoting 

multiple lifestyle behaviours concurrently.  

Despite the few examples of population messages that promote multiple lifestyle behaviours, 

concurrently, there is a small body of research that indicates targeting multiple lifestyle 

behaviours simultaneously is promising.32 Benefits of multiple behaviour change interventions 

have been identified at both the individual- and population-levels.33 For individuals, successfully 

improving one or more lifestyle behaviours may lead to the confidence and self-efficacy to 

improve others.33 At the population level, there is evidence to suggest that targeting multiple 

behaviours concurrently is likely to be both efficient and cost-effective.33  

Laypersons perspectives 

“Acknowledge people as the main health resource…. accept the community as the essential 

voice in matters of its health, living conditions and well-being”, Ottawa Charter for Health 

Promotion, 1987.56 

Research within a positive health framework should focus on developing a clearer 

understanding of how the public would like lifestyle behaviours to be promoted. In the Ottawa 

Charter for Health Promotion, people and the community are acknowledged as a central 

resource.56 However, in New Zealand the promotion of lifestyle behaviours is guided primarily 

by expert consensus, with limited involvement from the public sought. Participatory models are 

important for developing comprehensive insights into the needs of individuals and communities. 

In addition, behaviour change theory consistently recommends involving the intended audience 

to develop sustainable interventions.173; 174 

Chapter summary 

Although positive psychology and public health each make contributions toward understanding 

and promoting positive health, there are few examples of research integrating these disciplines. 

Thus, despite the potential benefits of shifting the population toward positive health, significant 

gaps in knowledge currently exist.  



 38 

In shifting toward a focus on wellbeing, positive psychology has paved the way in challenging 

the assumptions of a deficit model. In doing so, the discipline of positive psychology provides a 

broader perspective of optimal wellbeing. There is increasing evidence to support the notion that 

optimal wellbeing is a multi-dimensional construct comprising both positive feelings and positive 

functioning. Thus, research and practice within a positive health framework needs to extend 

beyond traditional measures of life satisfaction and happiness.  

In countries where the prevalence of optimal wellbeing has been measured, most of the 

population are failing to achieve the criteria for optimal wellbeing. This finding indicates that not 

only is a more comprehensive understanding of the conditions that support optimal wellbeing 

needed, but so too are explicit efforts to promote optimal wellbeing. Nevertheless, relatively little 

is understood about the conditions and behaviours that support optimal wellbeing. In light of 

emerging evidence to indicate the relationship between lifestyle behaviours and optimal 

wellbeing are biologically plausible, epidemiological research should assess this relationship as 

a starting point. Examining the literature indicates that positive psychology interventions are 

efficacious in clinical settings. However, how to translate the promotion of optimal wellbeing into 

real-world population-level settings is unclear.  

Public health is a discipline that adopts a whole-of-population focus. Although public health has 

focused on promoting lifestyle behaviours at the population level, this is done to prevent health 

risk. Under a hormetic model, tailored initiatives might be more appropriate for promoting 

optimal wellbeing than generic one-size-fits all approaches. In addition, the hormetic model of 

wellbeing indicates promoting multiple lifestyle behaviours, concurrently, should be considered. 

Further research is needed to investigate the application of lifestyle behaviours in a framework 

for positive health.  
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Chapter 3 

Associations between lifestyle behaviours and optimal 

wellbeing in a diverse sample of New Zealand adults 

 

Preface 

Engaging in healthy lifestyle behaviours is likely to play a significant role in achieving positive 

health. There is a substantial body of research to show that lifestyle behaviours are associated 

with optimal health. However, a review of the literature (Chapter 2) shows knowledge of the 

relationships between lifestyle behaviours and multi-dimensional measures of optimal wellbeing 

are unclear. Until now, life satisfaction measures have comprised the predominant wellbeing 

outcome in epidemiological research. However, these measures have been criticised for failing 

to capture important dimensions of eudaimonic wellbeing, such a social relationships and 

meaning and purpose. A better understanding of the prevalence and associations between 

lifestyle behaviours and optimal wellbeing will provide a useful step in guiding research within a 

framework for positive health.  

In the current chapter, associations between lifestyle behaviours and a multi-dimensional 

measure of optimal wellbeing are explored in a large and diverse sample of New Zealand 

adults. The findings of this chapter contribute to the limited wellbeing research in New Zealand 

and the wider wellbeing epidemiology field to show for the first time that lifestyle behaviours are 

associated with a broad multi-dimensional measure of optimal wellbeing. Although the 

relationship between lifestyle behaviours and optimal wellbeing may be bidirectional, the study 

provides the rationale for investigating lifestyle initiatives for promoting positive health.  

The manuscript resulting from this chapter has been published by the peer-reviewed journal, 

BMC Public Health. Data for this study were analysed by the candidate (KP). 
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Abstract 

Background. In positive psychology, optimal wellbeing is considered a broad, multi-

dimensional construct encompassing both feelings and functioning. Yet, this notion of wellbeing 

has not been translated into public health.  

Aim. The purpose of this study is to integrate public health and positive psychology to 

determine associations between lifestyle behaviours and optimal wellbeing in a diverse sample 

of New Zealand adults.  

Methods. A web-based survey design was employed to collect data. Participants reported on 

their wellbeing and lifestyle behaviours including nutrition, exercise, sedentary behaviour, and 

sleep. Optimal wellbeing was calculated using a multi-dimensional scale designed to mirror the 

internationally recognised diagnostic criteria for mental disorders. Binary logistic regression was 

used to calculate associations between 10 lifestyle behaviours and optimal wellbeing.  

Results. Of the total sample (n=9,514), 24% met the criteria for optimal wellbeing. Compared 

with reference groups, the association with optimal wellbeing was greater for those who 

reported exercising ≥7 times/week (odds ratio: 1.61, 95% confidence interval: 1.22-2.13, 

p<0.01) and sitting “almost none of the time” (1.87, 1.01-3.29, p<0.01). Optimal wellbeing was 

lower for those reporting restless sleep “almost all of the time” (0.24, 95% CI: 0.17-0.32 p<0.01) 

and those consuming sugary drinks 5-6 times/week (0.73, 95% CI: 0.53-0.95, p<0.05).  

Conclusions. Public health and positive psychology were integrated to provide support for a 

relationship between lifestyle behaviours and a multi-dimensional measure of optimal wellbeing. 

It is likely this relationship between lifestyle behaviours and optimal wellbeing is bidirectional 

giving rise to the debate that holistic approaches are needed to promote positive health.  
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Introduction 

In 1946 the World Health Organization defined health as “a state of complete physical, mental, 

and social well-being and not merely the absence of disease or infirmity” (p. 1315).1 From this 

definition the notion of positive health, where health is considered beyond the absence of 

disease, emerged.3; 14; 208 However, this concept of positive health remains somewhat elusive3 

as epidemiological work and public health guidelines continue to focus on preventing and 

restoring negative functioning rather than promoting positive health. In contrast to 

understanding pathology, far less is known about the behaviours and characteristics associated 

with positive health and optimal wellbeing.  

Recognition that a fundamental shift was needed to study wellbeing in its own right has led to 

the emergence of the positive psychology field.16; 18 Within positive psychology, a broader, more 

complex notion of wellbeing has emerged.17; 19; 20; 64 Optimal wellbeing—or flourishing as it is 

also referred—is considered a multi-dimensional construct incorporating both hedonic (e.g., 

positive emotion, life satisfaction, and happiness) and eudaimonic (e.g., meaning and purpose, 

positive relationships, and engagement) aspects of wellbeing.17; 18; 19; 20 There is now agreement 

that multi-dimensional measures of optimal wellbeing, which take into account hedonic and 

eudaimonic aspects of wellbeing, should be used to determine and characterise those 

individuals with the highest levels of wellbeing.17; 18  

Only recently have multi-dimensional measures of optimal wellbeing emerged which can be 

used to categorically determine those with the highest levels of wellbeing.18; 19 In the largest 

wellbeing study to date, Huppert and So developed and tested a categorical measure of optimal 

wellbeing using a representative sample of 43,000 individuals from 22 European countries.18 

This measure of optimal wellbeing was developed using a conceptual framework specifically 

designed to mirror the internationally agreed methodology used to diagnose mental disorders.18 

Through a systematic examination of the symptoms of common mental disorders, generalised 

anxiety (ICD-10) and depression (DSM-IV), ten features representing optimal mental health 

were identified: happiness, vitality, optimism, resilience, self-esteem, emotional stability, 

engagement, meaning, competence, and positive relationships. Factor analysis, inter-item 

correlations, and data distribution indicated that optimal wellbeing required the presence of 

three factors: positive emotion (comprising happiness); positive characteristics (vitality, 
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optimism, resilience, self-esteem, emotional stability); and positive functioning (engagement, 

meaning, competence, positive relationships). To be classified as having optimal wellbeing 

individuals are required to meet the criteria for positive emotion, four out of five features of 

positive characteristics, and three out of four features of positive functioning. This method of 

classifying the presence of optimal wellbeing is similar to that used to classify major depressive 

disorders where the presence of most, but not all, features are required.  

Positive psychologists recognise that there is a need to identify characteristics and behaviours 

that are associated with optimal wellbeing.17; 18 Nonetheless, research thus far has been limited 

to examining socio-demographic factors such as age, gender, ethnicity, and household 

income.19; 154 It does however, seem plausible that prudent lifestyle behaviours, such as healthy 

eating, adequate sleep, physical activity, avoiding tobacco, and constraining alcohol 

consumption, may be associated with optimal wellbeing. Whilst lifestyle behaviours have been 

extensively examined in public health, research investigating associations between lifestyle 

behaviours and wellbeing have typically relied on single item measures of life satisfaction or 

happiness.50; 51; 179 However, findings from previous studies show these single item measures 

only have small to moderate correlations with multi-dimensional measures of optimal 

wellbeing.18 

At an epidemiological level, an integrative approach to understanding associations between 

lifestyle behaviours and optimal wellbeing is needed. If associated, promoting lifestyle 

behaviours may provide an opportunity for increasing wellbeing, or vice versa. Identifying 

lifestyle behaviours that are associated with optimal wellbeing will provide a useful step in 

guiding future research and interventions aimed at promoting positive health. The purpose of 

this study is to integrate measures from public health and positive psychology to determine (1) 

the proportion of a large, demographically diverse sample of New Zealand adults meeting the 

criteria for optimal wellbeing and (2) associations between lifestyle behaviours and optimal 

wellbeing. This study will contribute to the limited research on lifestyle behaviours and multi-

dimensional measures of optimal wellbeing. 
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Methods 

Data for this cross-sectional study were obtained from the Sovereign Wellbeing Index (Round 

1); a survey on the health and wellbeing of a large, demographically diverse sample of New 

Zealand adults.209 A web-based survey design was employed to collect data during September 

and October 2012. Ethical approval to conduct the study was granted by the Auckland 

University of Technology Ethics Committee on 23 August 2012 (AUTEC: 12/201). 

The web-based survey design was chosen as it offered a number of advantages over traditional 

data collection modes (i.e., door-to-door or computer assisted telephone interviews). These 

advantages include the relative cost-effectiveness of the approach, the ability to overcome 

geographical constraints, and the minimisation of errors associated with data entry.210 Recent 

reports indicate the proportion of New Zealand households with access to the internet (80%) 

and landline telephones (85%) is similar.211; 212 

Participants 

A commercial market research company (TNS Global, New Zealand office) was contracted to 

administer the web-based survey. Participants were recruited from the SmileCity database; the 

largest commercially available database in New Zealand. The database comprises 247,675 

active members recruited through both offline (51%) and online (49%) sources.213 

The target sample size for the current study was 10,000 participants. The sample size was 

determined partly by financial constraints, and partly to obtain a reasonable precision of 

estimates. Eligible individuals included SmileCity database members aged over 18 years who 

had not participated in a survey within the last 7-days. There were no further exclusion criteria.  

Email invites—with a link to the survey—were sent to 38,439 individuals randomly selected from 

the 229,032 eligible individuals. The survey was open to potential participants for 7-days. No 

follow-up invites were sent to individuals who did not complete the survey within the specified 

timeframe. All participants provided informed consent prior to entering the survey.  
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Variables 

The web-based survey included 134 questions on wellbeing, health and lifestyle, and socio-

demographics. To enable international and national comparisons, the wellbeing component 

primarily comprised questions drawn from the European Social Survey (Round 6)214 whilst the 

health and lifestyle component comprised questions primarily from the New Zealand Health 

Survey (2006).215 Measures specific to the current study only are discussed in detail below. 

Optimal wellbeing. Optimal wellbeing was treated as a binary variable. The ten items (refer to 

Table 5) to measure optimal wellbeing were drawn from the European Social Survey (Round 

6).214 A modified version of Huppert and So’s scale, reflecting changes made to two items 

between Rounds 3 and 6 of the European Social Survey, was used to calculate optimal 

wellbeing.18; 62; 216 These two items which differed from the original scale were ‘I love learning 

new things’ and ‘There are people in my life who really care about me’. The items were replaced 

with ‘To what extent do you learn new things in your life’ and ‘To what extent do you receive 

help and support from people you are close to when you need it’, respectively.62; 216 Hone et al. 

recently demonstrated moderate to strong agreement between the modified version of Huppert 

and So’s measure and other measures of optimal wellbeing.62 

The ten items used to measure optimal wellbeing combined both hedonic (feelings) and 

eudaimonic (functioning) aspects of wellbeing.18 The items were rated on 4-point to 11-point 

Likert scales. All items were phrased in a positive direction except for the item measuring 

resilience, which was reverse coded. Optimal wellbeing was determined as meeting the 

thresholds for positive emotion (happiness ≥ 8); and four out of five features of positive 

characteristics (vitality ≥ 3, optimism ≥ 4, resilience ≥ 4, self-esteem ≥ 4, emotional stability ≥ 2); 

and three out of four features of positive functioning (engagement ≥ 5, meaning ≥ 4, 

competence ≥ 4, positive relationships ≥ 4).18; 62 Table 5 provides a summary of the constructs, 

features, items, and thresholds used to calculate optimal wellbeing.  
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Table 5. Constructs, features, items and thresholds used to calculate optimal wellbeing 

Construct and features Item (Likert scale; anchors) Threshold 

Positive emotion (required) 

Happiness Taking all things together, how happy would you say you are?  
0-10; extremely unhappy-extremely happy 

≥ 8 

Positive characteristics (4 of 5 required) 

Emotional stability In the past week, I felt calm and peaceful  
1-4; none or almost none of the time-all or almost all of the time 

≥ 2 

Vitality During the past week, you had a lot of energy?  
1-4; none or almost none of the time-all or almost all 

≥ 3 

Optimism I am always optimistic about my future  
1-5; strongly disagree-strongly agree 

≥ 4 

Resilience When things go wrong in my life it generally takes me a long time to get back 
to normal  
1-5; strongly disagree-strongly agree; reverse score 

≥ 4 

Self-esteem In general, I feel very positive about myself  
1-5; strongly disagree-strongly agree 

≥ 4 

Positive functioning (3 of 4 required) 

Engagement To what extent do you learn new things in your life?  
0-6; not at all-a great deal 

≥ 5 

Competence Most days I feel a sense of accomplishment from what I do  
1-5; strongly disagree-strongly agree 

≥ 4 

Meaning I generally feel that what I do in my life is valuable and worthwhile  
1-5; strongly disagree-strongly agree 

≥ 4 

Positive relationships To what extent do you receive help and support from people you are close to 
when you need it?  
0-6; not at all-completely 

≥ 4 

To be classified as meeting the criteria for optimal wellbeing individuals must (1) meet the threshold for positive emotion; (2) 
meet the threshold for four out of five features of positive characteristics; and (3) meet the threshold for three out of four 
features of positive functioning. 

 

Socio-demographic variables. Self-reported socio-demographic variables including gender, date 

of birth, ethnicity, and household income were collected as part of the web-based survey. In 

accordance with Statistics New Zealand’s Statistical Standard for Ethnicity, respondents were 

provided with the option of selecting multiple ethnic response categories.217 Responses were 

coded into three independent categories (European/Other, Maori/Pacific, and Asian) using 

Statistics New Zealand Level 1 prioritised ethnic classifications.217 Date of birth was used to 

calculate age with the survey start date as the reference. Continuous age was recoded into 10-

yearly groupings according to Statistics New Zealand’s Statistical Standard for Age.218 Finally, 

household income was stratified into tertiles to reflect low (≤ $40,000), moderate ($40,000-

$90,000), and high (≥ $90,001) incomes. 

Lifestyle behaviours. Ten lifestyle behaviours were included in the analysis including breakfast 

consumption, sugary drink consumption, fruit intake, vegetable intake, smoking, alcohol 

consumption, exercise, sedentary behaviour, sleep quality, and body mass index (BMI).  
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Questions to measure breakfast consumption, sugary drink consumption, fruit intake, vegetable 

intake, smoking, and alcohol consumption were drawn from the New Zealand Health Survey 

(2006), an annual door-to-door survey conducted by the Ministry of Health.215 Respondents 

were asked to indicate how many days during the past week they had breakfast (never, 1-2 

days, 3-4 days, 5-6 days, 7 days); how often during the past week they drank sugary beverages 

(I don’t drink sugary drinks, less than once, 1-2 times, 3-4 times, 5-6 times, ≥7 times); on 

average how many servings of fruit they had over the past week (I don’t eat fruit, <1 

serving/day, 1 serving/day; 2 servings/day; 3 servings/day, ≥ 4 servings/day); and on average 

how many servings of vegetables they had over the past week (I don’t eat vegetables, < 1 

serving/day, 1 serving/day; 2 servings/day; 3 servings/day, ≥ 4 servings/day).215 For smoking, 

respondents were asked if they smoke cigarettes regularly (yes, no).215 Alcohol consumption 

was assessed by asking respondents to indicate how often they have a drink containing alcohol 

(I don’t drink alcohol, monthly or less, up to four times/month, up to three times/week,  ≥ 4 

times/week).215  

Exercise was measured using a single item exercise frequency question which asked 

participants to report how often during the past week they exercised (I didn’t exercise, 1-2 times, 

3-4 times, 5-6 times, ≥ 7 times).51; 219 Sedentary behaviour was measured using a single item 

sitting question.220 Response options were adapted from their original format (never, seldom, 

sometimes, often, always)220 to reflect the response scales used throughout the web-based 

survey (none or almost none of the time, a little of the time, some of the time, most of the time, 

all or almost all of the time). 

Sleep quality was assessed using a question drawn from the European Social Survey (Round 6) 

Survey.221 The question originates from the Center for Epidemiologic Studies Depression 

Scale142 and has been used to measure restless sleep elsewhere.222; 223 Respondents were 

asked to indicate how much of the time during the past week their sleep was restless (none or 

almost none of the time, some of the time, most of the time, all or almost all of the time).  

Body mass index was derived using self-reported height and weight measures and was 

calculated as weightkg / (heightm2). World Health Organization thresholds were used to 

categorise BMI as: underweight (≤ 18.4), normal weight (18.5-24.9), overweight (25.0-29.9), and 

obese (≥ 30.0).224  
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With the exception of BMI, all lifestyle variables are reported as per their original response 

scales. 

Data analysis 

Optimal wellbeing was treated as the dependent variable. Participants’ data were, therefore, 

only included in the final analyses if a response was provided for each of the ten items used to 

calculate optimal wellbeing. Binary logistic regression analysis was used to determine 

associations between both demographic factors and lifestyle behaviours and optimal wellbeing 

(IBM SPSS Statistics version 19 for Windows). Crude, partially adjusted (adjusted for age, 

gender, ethnicity, and household income), and fully adjusted (adjusted for all socio-demographic 

and lifestyle variables concurrently) odds ratios were calculated. Bootstrapped 95% confidence 

intervals (CI) were calculated using 1,000 samples. The alpha was set at 0.05 to determine 

statistical significance. Missing data for lifestyle behaviours and socio-demographic variables 

were excluded pairwise.  

 Results 

Participant characteristics 

The return rate for the survey was 32% (n=12,170) and the completion rate was 82% (n=9,962) 

(Figure 7). Of those deemed to have completed the survey, data to calculate optimal wellbeing 

were available for 9,514 (47% male) participants. Sample characteristics for the current study 

are shown in Table 6. 

The sample characteristics were compared with the estimated resident population in New 

Zealand during the June, 2012 to September, 2012 quarter.225 Our sample was slightly over-

represented by those in the lowest household income tertile (33% vs. 32%) and slightly under-

represented by males (47% vs. 49%) and those aged 40-49 years (17% vs. 19%), 50-59 years 

(16% vs. 18%), and over 60 years (23% vs. 26%). Comparing the final sample characteristics to 

those that did not respond to the survey invite indicated non-respondents were over-

represented by males (47% vs. 51%), those aged 18-29 years (26% vs. 38%), and those aged 

30-39 years (18% vs. 19%). 
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Figure 7. Flow diagram of participant recruitment 

 

  

Email invites sent 
n=38,439 

Return rate (entered survey) 
n=12,170 (32%) 

  

Completion rate  
(Entered & completed survey) 

n=9,962 (82%) 
 

Data to calculate optimal wellbeing  
n=9,514 (96%) 
 

Entered but did not complete 
survey 

n=2,208 (18%) 
 

Did not enter survey 
n 26,269 (68%) 

 

Completed survey but 
missing data to calculate 

optimal wellbeing 
n=448 (4%) 
 

Eligible individuals 
n=229,032 
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Table 6. Proportion of the sample meeting the criteria for optimal wellbeing (n=9,514) 

  Total Optimal wellbeing Crude Partially3 adjusted Fully4 adjusted 

  n (%) n (%, 95% CI) OR1 (95% CI2) OR1 (95% CI2) OR1 (95% CI2) 

      

Gender            

Male 4478 (47) 1101 (25, 23-26) 1.00 1.00 1.00 

Female 5013 (53) 1199 (24, 23-25) 0.96 (0.88-1.06) 1.10 (0.98-1.23) 1.02 (0.88-1.18) 

      

Age, years 

<20  221 (3) 41 (19, 13-24) 1.00 1.00 1.00 

20-29  1856 (23) 359 (19, 18-21) 1.05 (0.75-1.56) 0.93 (0.60-1.59) 0.90 (0.55-1.50) 

30-39  1472 (18) 305 (21, 19-23) 1.15 (0.82-1.75) 0.90 (0.57-1.53) 0.75 (0.46-1.27) 

40-49  1413 (17) 303 (21, 19-24) 1.20 (0.85-1.82) 0.94 (0.59-1.62) 0.81 (0.50-1.42) 

50-59  1326 (16) 336 (25, 23-28) 1.49 (1.06-2.21)* 1.23 (0.78-2.10) 0.98 (0.60-1.69) 

60-69  1337 (16) 448 (34, 31-36) 2.21 (1.59-3.40)** 2.18 (1.40-3.69)** 1.43 (0.88-2.43) 

70-79  495 (6) 198 (40, 36-44) 2.93 (2.03-4.39)** 3.36 (2.09-6.13)** 2.00 (1.16-3.51)* 

≥80 54 (1) 17 (32, 19-44) 2.02 (0.94-3.92)* 1.91 (0.77-4.28) 1.19 (0.51-2.75) 

      

Ethnicity 

European/Other 7093 (76) 1724 (24, 23-25) 1.00 1.00 1.00 

Asian 1002 (11) 232 (23, 21-26) 0.94 (0.80-1.09) 1.26 (1.02-1.55)* 1.25 (0.97-1.59) 

Maori/Pacific 1229 (13) 313 (26, 23-28) 1.06 (0.92-1.23) 1.20 (0.99-1.41)* 1.52 (1.23-1.89)** 

      

Household income 

Low (≤ $40,000) 2366 (33) 481 (20, 19-22) 1.00 1.00 1.00 

Mid ($40,001-$90,000) 2510 (36) 582 (23, 22-25) 1.18 (1.04-1.36)* 1.46 (1.27-1.67)** 1.30 (1.10-1.56)** 

High (≥ $90,001) 2191 (31) 660 (30, 28-32) 1.69 (1.47-1.93)** 2.26 (1.93-2.61)** 1.84 (1.55-2.23)** 

      

Restless sleep, how often past week 

None or almost none of the 
time 

2182 (23) 754 (35, 33-37) 1.00 1.00 1.00 

Sometimes  4397 (46) 1246 (28, 27-30) 0.75 (0.67-0.84)** 0.78 (0.68-0.89)** 0.83 (0.71-0.96)* 

Most times 1915 (20) 217 (11, 10-13) 0.24 (0.20-0.29)** 0.27 (0.22-0.33)** 0.31 (0.24-0.39)** 

All or almost all of the time 1009 (11) 84 (8, 7-10) 0.17 (0.13-0.22)** 0.20 (0.15-0.26)** 0.24 (0.17-0.32)** 

Body mass index  

Normal weight 2660 (35) 645 (24, 23-26) 1.00 1.00 1.00 

Underweight 148 (2) 28 (19, 13-25) 0.73 (0.46-1.08) 0.70 (0.39-1.14) 0.75 (0.37-1.30) 

Overweight 2521 (33) 730 (29, 27-31) 1.27 (1.12-1.44)** 1.18 (1.01-1.38)* 1.24 (1.05-1.46)* 

Obese 2375 (31) 491 (21, 19-22) 0.81 (0.71-0.93)** 0.75 (0.63-0.88)** 0.89 (0.74-1.07) 

      
Alcohol, how often do you have a drink containing 

≤ 4 times/month 1707 (18) 450 (26, 24-28) 1.00 1.00 1.00 

Never 2408 (26) 573 (24, 22-26) 0.87 (0.75-1.01) 0.83 (0.70-1.00)* 0.88 (0.71-1.08) 

≤ 1 time/month 2858 (31) 595 (21, 19-22) 0.73 (0.64-0.85)** 0.72 (0.61-0.85)** 0.76 (0.62-0.92)** 

≤ 3 times/week 1273 (14) 342 (27, 24-29) 1.03 (0.86-1.22) 0.88 (0.71-1.06) 0.90 (0.72-1.11) 

≥ 4 times/week 1088 (12) 300 (28, 25-30) 1.06 (0.89-1.27) 0.79 (0.65-0.98)* 0.87 (0.68-1.08) 

      

Regular smoker 

Yes 1642 (17) 291 (18, 16-20) 1.00 1.00 1.00 

No 7779 (83) 1997 (26, 25-27) 1.60 (1.40-1.85)** 1.44 (1.23-1.72)** 1.18 (0.98-1.45) 

      
Exercise, how many times past week 

Don’t exercise   3379 (38) 614 (18, 17-19) 1.00 1.00 1.00 

1-2 times/week 2552 (28) 612 (24, 22-26) 1.42 (1.24-1.62)** 1.46 (1.23-1.69)** 1.21 (1.02-1.43)* 

3-4 times/week 1874 (21) 535 (29, 27-31) 1.80 (1.58-1.62)** 1.81 (1.52-2.13)** 1.39 (1.13-1.69)** 

5-6 times/week 972 (11) 309 (32, 29-35) 2.10 (1.79-2.46)** 1.88 (1.56-2.29)** 1.37 (1.11-1.69)** 

≥ 7 times/week 215 (2) 188 (37, 32-41) 2.59 (2.11-3.11)** 2.32 (1.78-3.10)** 1.61 (1.22-2.13)** 

      

  



 50 

Sedentary levels, time spent sitting for the most part of each day past week 

All or almost all of the time 651 (7) 99 (15, 12-18) 1.00 1.00 1.00 

None or almost none of the 
time 

192 (2) 53 (28, 21-34) 2.13 (1.42-3.23)** 2.28 (1.38-3.72)** 1.87 (1.01-3.29)** 

A little of the time 1263 (13) 363 (29, 26-31) 2.25 (1.77-2.96)** 1.91 (1.42-2.37)** 1.68 (1.20-2.49)** 

Some of the time 4177 (44) 1169 (28, 27-29) 2.17 (1.72-2.78)** 1.88 (1.46-2.60)** 1.59 (1.18-2.26)** 

Most of the time 3151 (33) 598 (19, 18-20) 1.31 (1.03-1.68)* 1.16 (0.91-1.62) 1.09 (0.79-1.57) 

      

Vegetables, average servings per day over last week 

Don’t eat vegetables 107 (1) 11 (10, 5-16) 1.00 1.00 1.00 

<1 serving/day 859 (9) 115 (13, 11-16) 1.35 (0.77-2.99) 1.51 (0.68-7.07) 1.43 (0.58-7.14) 

1 servings/day 2327 (25) 496 (21, 20-23) 2.36 (1.39-5.38)* 2.42 (1.13-11.89)* 1.75 (0.75-8.44) 

2 servings/day 2432 (26) 577 (24, 22-25) 2.71 (1.58-6.09)** 3.01 (1.44-14.30)* 2.06 (0.86-10.17) 

3 servings/day 2045 (22) 579 (28, 26-30) 3.45 (2.03-7.87)** 3.52 (1.62-16.79)** 2.21 (0.92-10.84) 

≥4 servings/day 1563 (17) 502 (32, 30-34) 4.13 (2.42-9.27)** 4.22 (1.97-19.63)** 2.31 (0.97-11.54) 

      
Fruit, average servings/day over last week 

Don’t eat fruit 323 (3) 42 (13, 9-17) 1.00 1.00 1.00 

<1 serving/day 1931 (21) 301 (16, 14-17) 1.24 (0.89-1.825) 1.07 (0.72-1.67) 0.88 (0.55-1.46) 

1 servings/day 2826 (30) 661 (23, 22-25) 2.04 (1.50-2.89)** 1.68 (1.17-2.74)* 1.06 (0.66-1.78) 

2 servings/day 2489 (27) 696 (28, 26-30) 2.60 (1.89-3.79)** 2.06 (1.43-3.27)** 1.13 (0.71-1.88) 

3 servings/day 1134 (12) 356 (31, 29-34) 3.06 (2.21-4.54)** 2.38 (1.64-3.96)** 1.28 (0.78-2.19) 

≥4 servings/day 642 (7) 226 (35, 32-39) 3.63 (2.60-5.49)** 2.59 (1.68-4.20)** 1.35 (0.80-2.35) 

      
Breakfast, how many days over last week 

7 days/week 5255 (56) 1561 (30, 28-31) 1.00 1.00 1.00 

Never 1060 (11) 153 (14, 12-17) 0.40 (0.33-0.47)** 0.50 (0.40-0.62)** 0.81 (0.62-1.08) 

1-2 days/week 1116 (12) 178 (16, 14-18) 0.45 (0.37-0.53)** 0.54 (0.43-0.68)** 0.75 (0.58-0.93)* 

3-4 days/week 943 (10) 196 (21, 18-23) 0.62 (0.52-0.73)** 0.80 (0.65-0.98)* 0.91 (0.71-1.17) 

5-6 days/week 1020 (11) 200 (20, 17-22) 0.58 (0.49-0.67)** 0.60 (0.48-0.73)** 0.67 (0.52-0.84)** 

      
Sugary drinks, how often over last week 

Don’t drink sugary drinks 2545 (27) 784 (31, 29-33) 1.00 1.00 1.00 

<1 time/week 1516 (16) 389 (26, 23-28) 0.78 (0.68-0.90)** 0.83 (0.69-0.99)* 0.86 (0.70-1.06) 

1-2 times/week 2340 (25) 534 (23, 21-25) 0.66 (0.58-0.75)** 0.77 (0.66-0.90)** 0.82 (0.67-1.00) 

3-4 times/week 1366 (15) 283 (21,19-23) 0.59 (0.51-0.68)** 0.72 (0.59-0.87)** 0.83 (0.66-1.03) 

5-6 times/week 684 (7) 123 (18, 15-21) 0.49 (0.40-0.60)** 0.60 (0.46-0.78)** 0.73 (0.53-0.95)* 

≥7 times/week 932 (10) 175 (19, 16-21) 0.52 (0.43-0.63)** 0.67 (0.54-0.85)** 0.92 (0.71-1.18) 

*p<0.05; **p<0.01; 1odds ratio; 2bootstrapped 95% confidence interval; 3adjusted for gender, age, ethnicity, income; 4adjusted 
for all demographic and lifestyle behaviours concurrently. 

 

Optimal wellbeing 

In total, 24% (n=3,964) of the sample met the criteria for optimal wellbeing (Table 7). Over half 

the sample (54%) met the criteria for positive functioning, whilst 41% and 44% met the criteria 

for positive emotions and positive characteristics, respectively (Table 7).  
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Table 7. Proportion of the sample meeting the criteria for optimal wellbeing (n=9,514) 

Wellbeing features n % 

Optimal wellbeing  2303 24 

     Positive emotion  3917 41 

     Positive characteristics (total meeting 4 of 5 features) 4219 44 

          Vitality 3712 39 

          Optimism 5918 62 

          Resilience 4357 46 

          Self-esteem 6431 68 

          Emotional stability 8414 88 

     Positive functioning (total meeting 3 of 4 features) 5103 54 

          Meaning 6801 72 

          Positive relationships 6488 68 

          Engagement 4210 44 

          Competence 5499 58 

Optimal wellbeing was calculated as meeting thresholds for a) positive emotion and; b) four out of five 
features of positive characteristics – vitality, optimism, resilience, self-esteem, emotional stability and; c) 
three out of four features of positive functioning – meaning, positive relationships, engagement, 
competence 18; 62. 

 

Lifestyle behaviours and optimal wellbeing 

Table 6 shows the crude, partially adjusted (age, gender, ethnicity, and household income), and 

fully adjusted (all demographic and lifestyle variables) odds ratios and bootstrapped 95% CIs for 

optimal wellbeing and each of the socio-demographic and lifestyle variables assessed.  

Socio-demographic variables. No associations between gender and optimal wellbeing were 

observed.  

The trend across the three models indicates the likelihood of achieving the criteria for optimal 

wellbeing increases with age. The fully adjusted odds ratios show those aged 70-79 years were 

significantly more likely to report optimal levels of wellbeing compared with those aged less than 

20 years (OR: 2.00, 95% CI: 1.16-3.51, p<0.05).   

No association was observed between ethnicity and achieving the criteria for optimal wellbeing 

in the crude model. However, when adjusting for age, gender, and household income, Asian 

people and Maori/Pacific people were significantly more likely to meet the criteria for optimal 

levels of wellbeing compared with European/Other people. In the fully adjusted model the 

association between ethnicity and optimal wellbeing remained for Maori/Pacific people (1.52, 

1.23-1.89, p<0.01) but was negated for Asian people. 
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Household income was significantly associated with optimal wellbeing in each model. In the fully 

adjusted model those in the middle and highest income tertiles were 1.30 (1.10-1.56, p<0.01) 

and 1.84 (1.55-2.23, p<0.01) times more likely, respectively, to reach the criteria for optimal 

wellbeing compared with those in the lowest income tertile. 

Nutrition variables. The average number of servings of fruit and vegetables consumed each day 

were positively and significantly associated with optimal wellbeing in the crude and partially 

adjusted models. However, these associations were negated in the fully adjusted model.  

Sugary drink intake was inversely and significantly associated with optimal wellbeing in the 

crude and partially adjusted models. In the fully adjusted model consuming sugary drinks 5-6 

times per week was associated with a decreased likelihood (0.73, 0.53-0.95, p<0.05) of 

achieving the criteria for optimal wellbeing, compared with those who reported that they do not 

consume sugary drinks. 

Compared with those that reported eating breakfast daily, eating breakfast 1-2 days per week 

(0.75, 0.58-0.93, p<0.05) and 5-6 days per week (0.67, 0.52-0.84, p<0.01) were associated with 

a decreased likelihood of being in the optimal wellbeing group.  

The crude and partially adjusted models showed obese people were significantly less likely to 

have optimal levels of wellbeing compared with normal weight people; however, this association 

was negated in the fully adjusted model. Conversely, overweight people were significantly more 

likely to have optimal levels of wellbeing compared with normal weight people in all three 

models. 

Health risk behaviours. Compared with smokers, being a non-smoker was associated with an 

increased likelihood of reaching the criteria for optimal wellbeing in the crude (1.60, 1.40-1.85, 

p<0.01) and partially adjusted (1.44, 1.23-1.72, p<0.01) models; however, these associations 

were negated in the fully adjusted model.  

Compared with those that consume alcohol up to four times per month, drinking alcohol monthly 

or less was significantly associated with a decreased likelihood of being in the optimal wellbeing 

group in the crude (0.73, 0.64-0.85, p<0.01), partially adjusted (0.72, 0.61-0.85, p<0.01), and 

fully adjusted (0.76, 0.62-0.92, p<0.01) models.  
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Exercise and sedentary behaviour. Exercise was positively and significantly associated with 

achieving the criteria for optimal wellbeing in all three models. Compared with those who 

reported doing no exercise, exercising seven or more times per week was associated with a 

1.61 (1.22-2.13, p<0.01) increased likelihood of being in the optimal wellbeing group in the fully 

adjusted model.  

An inverse relationship between sedentary levels and optimal wellbeing was observed in all 

three models; decreases in sedentary behaviour were associated with an increased likelihood of 

meeting the criteria for optimal wellbeing. In the fully adjusted model, those who reported sitting 

none or almost none of the time during the past week were 1.87 (1.01-3.29, p<0.01) times more 

likely to meet the criteria for optimal wellbeing. 

Sleep. In all three models, restless sleep was negatively associated with optimal wellbeing. In 

the fully adjusted model, having restless sleep all or almost all of the time was associated with a 

significantly decreased (0.24, 0.17-0.32, p<0.01) likelihood of being in the optimal wellbeing 

group compared with those reporting restless sleep none or almost none of the time. 

Discussion 

To develop positive health and wellbeing interventions a better understanding of the 

characteristics and behaviours associated with optimal wellbeing is needed. In the present 

study, a multi-dimensional measure of optimal wellbeing was used to classify those with the 

highest levels of wellbeing in a large and diverse sample of New Zealand adults. Our findings 

show 24% of the sample met the criteria for optimal wellbeing. The second aim of the study was 

to integrate measures from public health and positive psychology to determine lifestyle 

behaviours associated with a multi-dimensional measure of optimal wellbeing. In the fully 

adjusted model, optimal wellbeing was positively associated with exercise, inversely associated 

with sedentary behaviour, and negatively associated with sleep.  

In previous research on life satisfaction, New Zealand ranks similar or just below the highest 

ranked Scandinavian nations.226 Comparing our findings to the largest study of optimal 

wellbeing in Europe suggests that proportion of New Zealanders meeting the criteria for optimal 

wellbeing in the current sample is comparable to Sweden (24%; ranked 7 of 22).18 
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Nevertheless, the 24% reported in our sample is substantially lower than the prevalence of 

optimal wellbeing in the highest ranked country, Denmark (41%).18 Our data indicates that 

individuals in our sample who were more likely to achieve the criteria for optimal wellbeing were 

those with higher household incomes and those aged 70-79 years. It was also interesting to 

observe, that in contrast to previous research reporting lower levels of satisfaction with life 

among Maori and Pacific people,227; 228 we found no evidence to support this relationship. In 

contrast, we found those who identified as Maori or Pacific were more likely to achieve optimal 

levels of wellbeing compared with those who identified as European. Whilst these ethnic 

differences in optimal wellbeing warrant further investigation, the discrepancy between our 

research and others may in part be explained by the wellbeing measures used. We used 

broader criteria to measure optimal wellbeing that takes into account dimensions such as 

positive relationships and meaning and purpose. Maori and Pacific people may have scored 

higher on these dimensions due to the cultural value placed on philosophies such as whanau 

ora and hauora.229 For example, whanau ora emphasises the family and community whilst 

hauora emphasises physical, mental and emotional, social, and spiritual wellbeing approaches 

to health.229  

In the present study, we extend previous research on life satisfaction50 and happiness51 to show 

for the first time that sleep, exercise, and sedentary behaviour are independently associated 

with a multi-dimensional measure of optimal wellbeing. Although exercise, and to a lesser extent 

minimising sedentary behaviour, are important public health priorities, sleep is often overlooked. 

There is now increasing evidence to show that sleep is associated with health outcomes.230 Our 

findings also indicate that reporting restless sleep ‘almost all of the time’ was associated with 

0.24-fold decreased likelihood of meeting the criteria for optimal wellbeing, compared with those 

reporting restless sleep ‘almost none of the time’. This is concerning as there is accumulating 

evidence to suggest that there has been a global reduction in sleep.29; 30 Given the potential 

implications for health and wellbeing, increased efforts should be made to raise awareness of 

strategies to improve sleep quality.   

To a lesser degree, associations between optimal wellbeing and breakfast consumption, sugary 

drink intake, BMI, and alcohol consumption were also observed in the current study. Similar 

associations between breakfast consumption and happiness have been observed previously.51 
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In our study, we found that compared with those who drink alcohol up to four times per month, 

drinking alcohol monthly or less was associated with a 0.76-fold decreased likelihood of 

achieving the criteria for optimal wellbeing. Though not significant Piqueras et al.51 reported a 

similar trend; compared with those that never drink those who reported drinking were more likely 

to be classified as happy (OR 1.07; p=0.52). One possible explanation for this somewhat 

unexpected finding is that those occasionally drinking may be doing so in social environments 

thereby benefiting from social interaction and enhanced positive relationships. Finally, 

consuming sugary drinks 5-6 times per week was associated with a 0.73-fold decreased 

likelihood of achieving the criteria for optimal wellbeing. Limiting sugar is, therefore, likely to 

have implications from both a health and wellbeing perspective. 

The relationship between lifestyle behaviours and optimal wellbeing is complex and likely to be 

bidirectional. On the one hand, if individuals feel optimistic, energetic, confident, and supported 

they are probably more likely to engage in positive lifestyle behaviours.231 Alternatively, there is 

also evidence to support the claim that optimal wellbeing is enhanced by healthy lifestyle 

behaviours.63 Specifically, experimental research in human and animal studies shows that 

engaging in healthy behaviours such as exercise,113 healthy eating,232; 233 and quality sleep234 

reduces inflammation and enhances BDNF. Reducing inflammation and enhancing BNDF 

expression promotes neuroplasticity which is important for dimensions of optimal wellbeing 

related to creativity, exploration, and curiosity.63  

It is pertinent to note that three quarters of the sample in the current study were not meeting the 

criteria for optimal wellbeing. It is therefore evident that further efforts need to be made promote 

and increase optimal wellbeing. Whilst the causal relationship between lifestyle behaviours and 

optimal wellbeing cannot be determined from our data, existing evidence supports the claim that 

the relationship is likely to be bidirectional. Our findings, together with the literature, provide 

support for holistic interventions that integrate the promotion of lifestyle behaviours and the 

dimensions underpinning optimal wellbeing (e.g., relationships, self-esteem, and resilience). Our 

research shows the lifestyle variables that should be targeted in such interventions include 

sleep, exercise, and sedentary behaviour, and to a lesser degree sugary drink consumption and 

breakfast intake.  
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Limitations 

The findings from this study should be considered in light of the limitations. Firstly, although the 

web-based survey design offered a number of advantages, the response rate was low (32%). 

Comparisons to the estimated resident population during the September 2012 quarter indicate 

our sample was slightly over-represented by younger adults and slightly under-represented by 

those aged over 60 years. Secondly, the current study relied on self-reported lifestyle 

behaviours, rather than observational measures. There is therefore a possibility that individuals 

were subject to social desirability bias. Finally, the cross-sectional nature of the data precludes 

the ability to infer causation. The relationship between lifestyle behaviours and optimal wellbeing 

is complex and likely to be bidirectional. Intervention and mechanistic studies are required to 

further progress our understanding of this relationship. The findings from this study provide a 

starting point for determining the most pertinent lifestyle variables to include in such research. 

Conclusion 

In this study, two research fields—positive psychology and public health—have been integrated 

to examine the relationship between lifestyle behaviours and optimal wellbeing. The current 

study contributes to the limited wellbeing research in New Zealand to show almost a quarter of a 

large and demographically diverse sample of New Zealanders are meeting the criteria for 

optimal wellbeing. This study also extends current international knowledge to show sleep, 

exercise, and sedentary behaviour, and to a lesser degree breakfast consumption, sugary drink 

intake, BMI, and alcohol consumption are associated with a broader, more complex notion of 

wellbeing. It is likely this relationship between lifestyle behaviours and optimal wellbeing is 

bidirectional giving rise to the debate that holistic approaches are needed to promote positive 

health.
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Chapter 4 

The clustering of lifestyle behaviours in New Zealand and their 

relationship with optimal wellbeing 

 

Preface 

In the previous chapter, it was observed that just 24% of a large and diverse sample of New 

Zealanders are meeting the criteria for optimal wellbeing. This concerning finding strengthens 

the argument for developing initiatives to explicitly promote positive health. Having established 

that lifestyle behaviours are associated with optimal wellbeing, the next step is to identify how 

lifestyle behaviours might be promoted within a positive health framework. Some public health 

researchers argue that the limited practice of promoting multiple lifestyle behaviours, 

concurrently, should be increased. Exploring the clustering of lifestyle behaviours is useful for 

identifying whether isolated or multiple behaviours should be targeted in an intervention.  

The work in this chapter (Chapter 4) extends the findings from the previous chapter by 

investigating, for the first time, the association between engaging in multiple healthy lifestyle 

behaviours and optimal wellbeing. In addition, the clustering of healthy and unhealthy lifestyle 

behaviours are explored using data from a large and diverse sample of New Zealanders. The 

findings from this chapter provide the first evidence to show healthy (and unhealthy) levels of 

physical activity, sedentary behaviour, sleep, sugary drink consumption, and fruit and vegetable 

intake cluster together. These findings support targeting multiple lifestyle behaviours in positive 

health initiatives.  

The manuscript resulting from this chapter have been published in the peer-reviewed journal, 

International Journal of Behavioral Medicine. Data for this study were analysed by the candidate 

(KP). 
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Abstract 

Purpose. The purpose of this research was to determine (1) associations between multiple 

lifestyle behaviours and optimal wellbeing and (2) the extent to which five lifestyle behaviours—

sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable 

intake—cluster in a national sample. 

Methods. A national sample of New Zealand adults participated in a web-based wellbeing 

survey. Five lifestyle behaviours—sleep, physical activity, sedentary behaviour, sugary drink 

consumption, and fruit and vegetable intake—were dichotomised into healthy (meets 

recommendations) and unhealthy (does not meet recommendations) categories. Optimal 

wellbeing was calculated using a multi-dimensional flourishing scale and binary logistic 

regression analysis was used to calculate the relationship between multiple healthy behaviours 

and optimal wellbeing. Clustering was examined by comparing the observed and expected 

prevalence rates (O/E) of healthy and unhealthy two-, three-, four-, and five-behaviour 

combinations. 

Results. Data from 9,425 participants show those engaging in 4-5 healthy behaviours (23%) 

were 4.7 (95% confidence interval (CI) 3.8-5.7) times more likely to achieve optimal wellbeing 

compared with those engaging in 0-1 healthy behaviour (21%). Clustering was observed for 

healthy (5%, O/E 2.0, 95% CI 1.8-2.2) and unhealthy (5%, O/E 2.1, 95% CI 1.9-2.3) five-

behaviour combinations and for four- and three- behaviour combinations. At the two-behaviour 

level, healthy fruit and vegetable intake clustered with all behaviours, except sleep that did not 

cluster with any behaviour. 

Conclusions. Multiple lifestyle behaviours were positively associated with optimal wellbeing. 

The results show lifestyle behaviours cluster providing support for multiple behaviour lifestyle-

based interventions for optimising wellbeing. 
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Introduction 

Positive health is an emerging paradigm where health is considered beyond the absence of 

disease.14; 52; 59 Within this paradigm optimal wellbeing, or flourishing as it is also referred, 

epitomises positive health. Optimal wellbeing has been operationalised as a multi-dimensional 

construct incorporating measures of feeling good (e.g., positive emotion, vitality, and resilience) 

and functioning well (e.g., engagement, competence, and meaning).18 Recent epidemiological 

evidence shows the prevalence of optimal wellbeing in New Zealand is low, with 75% of the 

population failing to achieve optimal wellbeing.235 Similar low levels of optimal wellbeing have 

been reported in many European countries.18 It is evident from these findings that identifying 

and promoting behaviours associated with increased wellbeing is warranted. 

Walsh236 argues health professionals have significantly underestimated the importance of 

lifestyle behaviours for mental health. There is now plausible evidence to indicate individual 

healthy lifestyle behaviours are associated with optimal wellbeing.165; 235 Furthermore, findings 

from a recent study show those who engage in fewer health risk behaviours were more likely to 

be satisfied with their lives.52 However, it is currently unknown whether a similar positive 

association occurs between engaging in multiple healthy lifestyle behaviours and optimal 

wellbeing. As well as understanding the relationship between multiple behaviours and optimal 

wellbeing, examining the distribution of these behaviours within the population would be useful 

for intervention planning.237 If lifestyle behaviours cluster, interventions targeting multiple 

lifestyle behaviours may be more efficient and cost effective than promoting lifestyle behaviours 

in isolation.33 

Clustering can be used to examine whether lifestyle behaviours co-occur or occur independently 

in a population.238 In previous studies, between three and five lifestyle behaviours have been 

dichotomised into healthy (e.g., meets physical activity recommendations) and unhealthy (e.g., 

does not meet physical activity recommendations) behaviours and the clustering of healthy and 

unhealthy behaviour combinations have been explored.238; 239; 240; 241 Whilst there is now 

increasing international research in this area, evidence on the clustering of lifestyle behaviours 

in New Zealand is limited and the findings mixed.240; 241 Tobias et al.,240 for example, examined 

the clustering of four lifestyle behaviours—physical activity, fruit and vegetable intake, alcohol, 
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and smoking—in a sample of 10,241 New Zealand adults with no history of cardiovascular 

disease or cancer. The authors found unhealthy lifestyle behaviours clustered together; 

however, healthy lifestyle behaviours clustered to a lesser degree. In a more recent study, 

Williden et al.241 examined the clustering of body mass index and two lifestyle behaviours—

physical activity and fruit and vegetable consumption—in a sample of 1,296 white-collared 

employees. In contrast to Tobias et al.’s240 results, no evidence was found to support the 

clustering of healthy or unhealthy lifestyle behaviours.241 These contrasting findings indicate 

further research is needed to develop a more comprehensive understanding of the distribution 

of lifestyle behaviours in New Zealand. 

The selection of lifestyle behaviours has varied in both the international204; 205; 237; 242; 243 and 

national240; 241 clustering literature. Nonetheless, most of the lifestyle behaviours investigated in 

these studies were chosen due to their explicit associations with chronic disease (e.g., lack of 

physical activity, inadequate fruit and vegetable intake, alcohol consumption, and smoking).204; 

205; 237; 240; 241; 242; 243 Few studies have, however, explored the clustering of other lifestyle 

behaviours—including  sedentary behaviour, sleep, or sugar consumption—which are not only 

associated with health116; 230; 244 but also wellbeing.235; 245 There is now substantial evidence to 

show sedentary behaviour, for example, is adversely associated with health116 and wellbeing;235; 

245 independently of physical activity. Similarly, inverse associations between sugar 

consumption and health244 and wellbeing235 have been documented in the literature. 

Understanding how lifestyle behaviours associated with health and wellbeing are dispersed 

across the population would be useful for informing positive health interventions. The aims of 

this study are two-fold: (1) To advance the literature by determining the association between 

multiple lifestyle behaviours and optimal wellbeing; and (2) To extend beyond conventional 

behaviours to determine the extent to which behaviours—including sleep, physical activity, 

sedentary behaviour, sugary drink consumption, and fruit and vegetable intake—cluster in a 

national sample of New Zealand adults. Findings from this research will be used to inform 

lifestyle-based interventions targeting behaviours for optimal wellbeing.  
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Methods 

Study design 

Data were drawn from the Sovereign Wellbeing Index (Round 1), a cross-sectional study of 

wellbeing in New Zealand which has been described in detail elsewhere.209; 235 Ethical approval 

to conduct the study was granted by the Auckland University of Technology Ethics Committee 

(AUTEC 12/201). 

Participants 

Participants were recruited from the largest commercial database in New Zealand. A total of 

38,439 New Zealand adults (aged over 18 years) were invited via email to participate in a web-

based wellbeing survey. The web-based survey utilised a point-and-click interface and included 

134 questions on wellbeing, health and lifestyle, and socio-demographics. Data were collected 

between September 2012 and October 2012. All participants provided informed consent prior to 

entering the survey. 

Measures 

Measures specific to the current study only are described in detail below. 

Lifestyle behaviours 

Five lifestyle behaviours were selected for inclusion in this study; sleep, physical activity, 

sedentary behaviour, sugary drink consumption, and fruit and vegetable intake. Each lifestyle 

behaviour was dichotomised into healthy and unhealthy categories.  

Sleep was measured using a single-item (How much of the time during the past week did you 

experience restless sleep?) drawn from the European Social Survey (Round 6).221 Similar to 

previous research, responses were dichotomised into healthy (experiencing restless sleep 

none/almost none of the time or some of the time) and unhealthy (experiencing restless sleep 

most or all/almost all of the time) categories.222; 223 
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Physical activity and sedentary behaviour were measured using the Lifestyle Physical Activity 

and Sedentary Scale, an original scale developed for the Sovereign Wellbeing Index.246 

Physical activity was assessed using six items which took into account; lifestyle physical activity, 

active transport, and purposeful exercise. Responses were used to profile individuals’ physical 

activity as very low, low, moderate, or high. Very low and low physical activity profiles were 

classified as unhealthy (i.e., falling substantially below or doing some activity but unlikely to be 

meeting the Ministry of Health’s guidelines for physical activity); while moderate and high 

physical activity profiles were classified as healthy (i.e., meeting or exceeding the Ministry of 

Health’s guidelines for physical activity).247 

Sedentary scores were calculated using a single-item sitting question (How much of the time 

during the past week did you spend sitting?) from the Lifestyle Physical Activity and Sedentary 

Scale.235; 246 Based on their responses, participants were classified as having very low 

(none/almost none of the time), low (a little of the time), moderate (some of the time), or high 

(most or all/almost all of the time) sedentary levels. There are currently no standardised 

thresholds for classifying unhealthy and healthy levels of sedentary behaviour. The following 

dichotomies were therefore utilised for this study: low and very low sedentary levels were 

classified as healthy; moderate and high sedentary levels were classified as unhealthy. 

Sugary drink consumption was used as a proxy for sugar intake and was assessed using a 

single-item question (How often during the past week did you drink sugary beverages?).215 

Respondents were instructed to include all energy drinks, carbonated drinks (i.e., fizzy drinks), 

fruit juice, and cordial (diet drinks were excluded). Current Ministry of Health guidelines were 

used to classify sugary drink consumption as healthy (< 1 time/week) and unhealthy (≥ 1 

time/week).247  

Fruit and vegetable intake were measured using two questions drawn from the New Zealand 

Health Survey.215 The questions asked participants to report on average how many servings of 

fruit and vegetables they had each day over the past week. Current Ministry of Health guidelines 

were used to classify fruit and vegetable intake as healthy (≥ 2 servings of fruit and ≥ 3 servings 

of vegetables) or unhealthy (< 2 servings of fruit or < 3 servings of vegetables).2 
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Optimal wellbeing 

Optimal wellbeing was treated as a binary variable and was calculated using a modified version 

of Huppert and So’s flourishing scale.18; 62 Ten items, originally drawn from the European Social 

Survey (Round 6),214 were used to calculate optimal wellbeing. The ten items included 

measures of happiness, vitality, optimism, resilience, self-esteem, emotional stability 

engagement, meaning, optimism, and positive relationships.18 These items combine both 

hedonic (feelings) and eudaimonic (functioning) aspects of wellbeing and were designed to 

mirror the internationally agreed criteria for depression and anxiety.18 Items were rated on 4-

point to 11-point Likert scales.62 All items were phrased in a positive direction except for the item 

measuring resilience, which was reverse coded. Hone et al.’s62 thresholds were used to 

calculate whether participants met the criteria for each item. Optimal wellbeing was determined 

as meeting the thresholds for positive emotion (happiness); and four out of five features of 

positive characteristics (vitality, optimism, resilience, self-esteem, emotional stability); and three 

out of four features of positive functioning (engagement, meaning, competence, positive 

relationships).62 

Data analysis 

Multiple lifestyle behaviours and optimal wellbeing. Firstly, the prevalence of healthy and 

unhealthy dichotomies were calculated for each lifestyle behaviour. To determine whether 

engaging in multiple healthy lifestyle behaviours was associated with optimal wellbeing, the 

prevalence rates of the sample engaging in 0-5 healthy lifestyle behaviours were calculated. 

Binary logistic regression analyses (IBM SPSS Statistics version 19 for Windows) were used to 

calculate crude and adjusted (age, gender, ethnicity, and household income) odds ratios and 

95% confidence intervals (CI) for being in the optimal wellbeing group. The alpha was set at 

p<0.05 to determine statistical significance. 

Clustering. Clustering ratios (observed prevalence/expected prevalence), 95% CIs, and the 

prevalence of optimal wellbeing were calculated for all possible two-, three-, four-, and five-

healthy and unhealthy behaviour combinations. The observed prevalence was calculated as the 

proportion of the sample in each behaviour combination examined in this study. The expected 
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prevalence was calculated by multiplying the observed prevalence of the individual behaviours 

together (e.g., healthy sleep*healthy physical activity).241 These clustering ratios were used to 

determine whether lifestyle behaviours clustered or occurred independently in the sample. 

Ratios >1 indicated clustering (i.e., the observed prevalence is higher than the expected 

prevalence); ratios <1 indicated that the behaviours occurred independently.240; 248 

Results 

Participant characteristics 

In total, 9,962 New Zealand adults completed the survey. Participants were excluded from 

analysis if they were missing data from any of the five lifestyle behaviours (5%; n=537). Thus, 

valid data were available from 9,425 (47% male) participants. Table 8 provides a summary of 

the participant characteristics.  

Table 8. Participant characteristics (n=9,425) 

 

Number 
(n) 

Percent 
(%)   

Number 
(n) 

Percent 
(%) 

Gender    Household income tertile   

Male 4415 47  ≤ $40,000 2351 25 

Female 4993 53  $40,001 - $90,000 2523 27 

Missing 17 0.2  ≥ $90,001 2204 23 

    Missing 2347 25 

       

Age    Ethnicity   
< 40 years 3513 37  European/other 7045 75 

40 - 59 years 2740 29  Asian 987 11 

≥ 60 years 1895 20  Maori/Pacific 1222 13 

Missing 1277 14   Missing 171 2 

 

Prevalence of individual behaviours 

Of the total sample, 69% experienced healthy sleep, 58% had healthy levels of physical activity, 

60% had healthy sedentary levels, 43% had a healthy consumption of sugary drinks, and 25% 

had a healthy fruit and vegetable intake. 

Multiple lifestyle behaviours and optimal wellbeing 

Overall, 5% of the sample reported not engaging in any healthy lifestyle behaviours and 5% 

reported engaging in all five healthy lifestyle behaviours over the past week (Figure 8). 
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Figure 8. The proportion of the sample engaging in nil to five healthy lifestyle behaviours.  

Participants were asked to report on their engagement in five lifestyle behaviours (sleep, physical activity, sedentary 
behaviour, sugary drink consumption, and fruit and vegetable intake) over the past week. 

 

Optimal wellbeing data were available for 9,235 participants. In total, 24% of the sample met the 

criteria for optimal wellbeing. Table 9 shows the prevalence of optimal wellbeing and the 

likelihood of being in the optimal wellbeing group based on the number of healthy lifestyle 

behaviours endorsed. The adjusted odds ratios show that those engaging in four or five healthy 

lifestyle behaviours were 4.7 (95% CI 3.8-5.7) times more likely to fall into the optimal wellbeing 

group compared with those engaging in 0-1 healthy lifestyle behaviours. 

Table 9. Prevalence and likelihood of being in the optimal wellbeing group based on the number of healthy 

lifestyle behaviours endorsed (n=9,235) 

 

Non-optimal 
wellbeing Optimal wellbeing Crude odds ratio Adjusted2 odds ratio 

 n (%) n (%) (95% CI1) (95% CI) 

Total 6979 (76) 2256 (24)   

0-1 healthy behaviour(s) 1697 (89) 213 (11) Reference Reference 

2-3 healthy behaviours 4024 (77) 1177 (23) 2.3 (2.0-2.7) 2.2 (1.8-2.7) 

4-5 healthy behaviours 1258 (59) 866 (41) 5.5 (4.6-6.5) 4.7 (3.8-5.7) 

1Confidence interval     

2Adjusted for age, gender, ethnicity, and household income   

 

Clustering 

Tables 10 and 11 show the clustering ratios, 95% CIs, and the prevalence of optimal wellbeing 

for two-, three-, four-, and five-lifestyle behaviour combination patterns.  
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Table 10. Prevalence of combinations of healthy lifestyle behaviours 

 Observed Expected Cluster ratio Optimal wellbeing 

 n % % O/E1 (95% CI) % (95% CI) 

Individual behaviours      

Sleep 6526 69   31 (29-32) 

Physical activity (PA) 5436 58   29 (27-30) 

Sedentary behaviour (SB) 5635 60   29 (27-30) 

Sugary drinks 4080 43   29 (28-30) 

Fruit and vegetables (FV) 2389 25   33 (31-35) 

Two-behaviour combinations      

Sleep*PA 3868 41 40 1.0 (1.0-1.1) 35 (34-37) 

Sleep*SB 4026 43 41 1.0 (1.0-1.1) 35 (34-37) 

Sleep*Sugary drinks 2923 31 30 1.0 (1.0-1.1) 36 (34-37) 

Sleep*FV 1791 19 18 1.1 (1.0-1.1) 39 (37-41) 

PA*SB 3849 41 34 1.2 (1.1-1.2) 31 (30-33) 

PA*Sugary drinks 2390 25 25 1.0 (1.0-1.1) 33 (32-35) 

PA*FV 1572 17 15 1.1 (1.1-1.2) 36 (34-39) 

SB*Sugary drinks 2578 27 26 1.1 (1.0-1.1) 33 (31-35) 

SB*FV 1602 17 15 1.1 (1.1-1.2) 37 (34-39) 

Sugary drinks*FV 1220 13 11 1.2 (1.1-1.2) 37 (34-40) 

Three-behaviour combinations      

Sleep*PA*SB 2761 29 24 1.2 (1.2-1.3) 38 (36-40) 

Sleep*PA*Sugary drinks 1775 19 17 1.1 (1.0-1.1) 40 (38-42) 

Sleep*PA*FV 1201 13 10 1.3 (1.2-1.3) 41 (39-44) 

Sleep*SB*Sugary drinks 1916 20 18 1.1 (1.1-1.2) 40 (38-42) 

Sleep*SB*FV 1245 13 10 1.3 (1.2-1.3) 42 (39-45) 

Sleep*Sugary drinks*FV 945 10 8 1.3 (1.2-1.4) 43 (40-46) 

PA*SB*Sugary drinks 1738 18 15 1.2 (1.2-1.3) 36 (34-38) 

PA*SB*FV 1169 12 9 1.4 (1.3-1.5) 39 (36-41) 

PA*Sugary drinks*FV 806 9 6 1.4 (1.3-1.4) 40 (37-44) 

SB*Sugary drinks*FV 830 9 7 1.3 (1.3-1.4) 41 (38-45) 

Four-behaviour combinations      

Sleep*PA*SB*Sugary drinks 1308 14 10 1.3 (1.3-1.4) 42 (40-45) 

Sleep*PA*SB*FV 911 10 5 2.1 (2.0-2.3) 44 (40-47) 

Sleep*PA*Sugary drinks*FV 643 7 4 1.6 (1.4-1.7) 45 (41-49) 

Sleep*SB*Sugary drinks*FV 669 7 5 1.6 (1.4-1.7) 46 (42-50) 

PA*SB*Sugary drinks*FV 608 6 4 1.7 (1.6-1.8) 43 (39-47) 

Five-behaviour combination      

Sleep*PA*SB*Sugary drinks*FV 495 5 3 2.0 (1.8-2.2) 47 (43-51) 
1Observed prevalence/expected prevalence 
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Table 11. Prevalence of combinations of unhealthy lifestyle behaviours 

 Observed Expected Cluster ratio Optimal wellbeing 

 n % % O/E1 (95% CI) % (95% CI) 

Individual behaviours      

Sleep 2899 31   11 (9-12) 

Physical activity (PA) 3989 42   19 (17-20) 

Sedentary behaviour (SB) 3790 40   18 (17-20) 

Sugary drinks 5345 57   21 (20-22) 

Fruit and vegetables (FV) 7036 75   21 (21-22) 

Two-behaviour combinations      

Sleep*PA 1331 14 13 1.1 (1.0-1.1) 8 (6-9) 

Sleep*SB 1290 14 12 1.1 (1.0-1.2) 9 (7-10) 

Sleep*Sugary drinks 1742 18 17 1.1 (1.0-1.1) 10 (8-11) 

Sleep*FV 2301 24 23 1.1 (1.0-1.1) 9 (8-10) 

PA*SB 2203 23 17 1.4 (1.3-1.4) 15 (14-17) 

PA*Sugary drinks 2299 24 24 1.0 (1.0-1.1) 16 (14-17) 

PA*FV 3172 34 32 1.1 (1.0-1.1) 16 (15-18) 

SB*Sugary drinks 2288 24 23 1.1 (1.0-1.1) 16 (15-18) 

SB*FV 3003 32 30 1.1 (1.0-1.1) 16 (15-18) 

Sugary drinks*FV 4176 44 42 1.0 (1.0-1.1) 19 (18-20) 

Three-behaviour combinations      

Sleep*PA*SB 810 9 5 1.6 (1.5-1.8) 7 (5-9) 

Sleep*PA*Sugary drinks 789 8 7 1.1 (1.1-1.2) 7 (5-9) 

Sleep*PA*FV 1104 12 10 1.2 (1.1-1.3) 7 (6-9) 

Sleep*SB*Sugary drinks 795 8 7 1.2 (1.1-1.3) 8 (6-10) 

Sleep*SB*FV 1049 11 9 1.2 (1.1-1.3) 8 (6-10) 

Sleep*Sugary drinks*FV 1419 15 13 1.2 (1.1-1.2) 8 (7-10) 

PA*SB*Sugary drinks 1353 14 10 1.5 (1.4-1.6) 13 (12-15) 

PA*SB*FV 1819 19 13 1.5 (1.4-1.6) 14 (12-15) 

PA*Sugary drinks*FV 1896 20 18 1.1 (1.1-1.2) 14 (13-16) 

SB*Sugary drinks*FV 1891 20 17 1.2 (1.1-1.2) 15 (13-16) 

Four-behaviour combinations      

Sleep*PA*SB*Sugary drinks 500 5 3 1.8 (1.6-1.9) 6 (4-8) 

Sleep*PA*SB*FV 682 7 5 1.4 (1.3-1.5) 7 (5-9) 

Sleep*PA*Sugary drinks*FV 674 7 6 1.3 (1.2-1.4) 7 (5-9) 

Sleep*SB*Sugary drinks*FV 668 7 5 1.4 (1.3-1.5) 7 (5-9) 

PA*SB*Sugary drinks*FV 1161 12 7 1.7 (1.6-1.8) 13 (11-15) 

Five-behaviour combination      

Sleep*PA*SB*Sugary drinks*FV 436 5 2 2.1 (1.9-2.3) 6 (4-8) 
1Observed prevalence/expected prevalence 
 

 

Five-behaviour combinations. Clustering—indicated by a ratio >1.0—was observed for both the 

healthy and unhealthy five-behaviour combinations. The observed prevalence of having all five 

healthy (cluster ratio 2.0, 95% CI 1.8-2.2) or unhealthy (cluster ratio 2.1, 95% CI 1.9-2.3) 

behaviours was higher than could have been expected on the basis of the individual 
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probabilities of the five behaviours alone. In total, 47% (95% CI 43-51) of people who met the 

guidelines for all five healthy behaviours were classified as having optimal levels of wellbeing. 

Conversely, 6% (95% CI 4-8) of the unhealthy group were classified as having optimal levels of 

wellbeing. 

Four-behaviour combinations. Clustering was observed in all four-behaviour combinations. The 

greatest degree of clustering was observed between the healthy combination of sleep, physical 

activity, sedentary behaviour, and fruit and vegetable intake (2.1, 95% CI 2.0-2.3). In total, 10% 

of the sample met these four healthy behaviours and the prevalence of optimal wellbeing within 

this group was 44% (95% CI 40-47). Of the unhealthy behaviour combinations, the greatest 

degree of clustering was observed between sleep, physical activity, sedentary behaviour, and 

sugary drinks (1.8, 95% CI 1.6-1.9). For this group, the prevalence of optimal wellbeing was 6% 

(95% CI 4-8%). 

Three-behaviour combinations. A degree of clustering was observed between all three-

behaviour combinations; except the healthy combination of sleep, physical activity, and sugary 

drinks (1.1, 95% CI 1.0-1.1). Of the healthy behaviour combinations, the greatest degree of 

clustering was observed between physical activity, sedentary behaviour, and fruit and vegetable 

intake (1.4, 95% CI 1.3-1.5) and between physical activity, sugary drinks, and fruit and 

vegetable intake (1.4, 95% CI 1.3-1.4). For the unhealthy behaviours physical activity, sedentary 

behaviour, and sugary drink consumption (1.5, 95% CI 1.4-1.6); and physical activity, sedentary 

behaviour, and fruit and vegetable intake (1.5, 95% CI 1.4-1.6) showed the greatest degree of 

clustering.  

Two-behaviour combinations. Most of the healthy and unhealthy two-behaviour patterns showed 

a degree of clustering. For the healthy lifestyle behaviours the greatest degree of clustering was 

observed between physical activity and sedentary behaviour (1.2, 95% CI 1.1-1.2); and 

between sugary drink consumption and fruit and vegetable intake (1.2, 95% CI 1.1-1.2). A 

healthy fruit and vegetable consumption clustered with all behaviours (physical activity, 

sedentary behaviour, and sugary drinks), except sleep. For the unhealthy lifestyle behaviours 

only physical activity and sedentary behaviour clustered (1.4, 95% CI 1.3-1.4). At the two-

behaviour level, sleep did not cluster with any other behaviour. 
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In summary, the greatest degree of clustering was observed between the healthy combination 

of sleep, physical activity, sedentary behaviour, and fruit and vegetable intake and the 

unhealthy combination of sleep, physical activity, sedentary behaviour, sugar drinks, and fruit 

and vegetable intake. The prevalence of optimal wellbeing was higher in the healthy behaviour 

combinations compared with the unhealthy behaviour combinations.   

Discussion 

The first aim of this study was to determine the association between multiple lifestyle behaviours 

and optimal wellbeing in a national sample of New Zealand adults. The results showed a 

positive association between the number of healthy lifestyle behaviours endorsed and the 

likelihood of achieving the criteria for optimal wellbeing. Those engaging in four or five healthy 

lifestyle behaviours were 4.7 (95% CI 3.8-5.7) times more likely to achieve the criteria for 

optimal wellbeing compared with those engaging in none or one healthy lifestyle behaviour. The 

second aim of this study was to investigate the extent to which five lifestyle behaviours—sleep, 

physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable 

intake—clustered. In this study, clustering was observed for healthy and unhealthy five-, four- 

and three-behaviour combinations, though the extent to which the behaviours clustered varied. 

Evidence of clustering was less consistent for the two-behaviour combinations.  

The findings from this study indicate engaging in multiple lifestyle behaviours may have a 

synergistic effect on optimal wellbeing. We show the likelihood of achieving optimal wellbeing 

increases with the number of healthy lifestyle behaviours endorsed. Nearly 50% of the group 

engaging in all five healthy behaviours met the criteria for optimal wellbeing, compared with just 

6% of those engaging in no healthy lifestyle behaviours. Our results are consistent with previous 

research that shows engaging in fewer health risk behaviours is associated with increased 

satisfaction with life.52 It was, therefore, concerning to find only 5% of the sample engaged in all 

five healthy lifestyle behaviours. Similar low prevalence rates (3-8%) for meeting multiple 

healthy lifestyle behaviours have been reported elsewhere.205; 241; 243 

Although causation cannot be inferred from our data, findings from intervention studies provide 

evidence to suggest improvements in isolated behaviours result in improved wellbeing 
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outcomes.249 Findings from a recent study, for example, show participation in a 4-week fitness 

programme had a significant and positive effect on satisfaction with life.249 There is also 

emerging research to suggest the positive affect of multiple healthy lifestyle behaviours on 

optimal wellbeing is biologically plausible.63 Engaging in healthy lifestyle behaviours enhances 

neuroplasticity by reducing inflammation and increasing the expression of brain-derived 

neurotrophic growth factor.80; 250 Research shows neuroplasticity is essential for many of the 

dimensions underpinning optimal wellbeing such as creativity, exploration, and curiosity.63; 165 

Engaging in a combination of healthy behaviours which cause an overall reduction in 

inflammation and enhancement in brain-derived neurotrophic growth factor is, therefore, likely to 

have positive implications for wellbeing.  

International research provides compelling evidence to support the clustering of lifestyle 

behaviours.204 Previous studies show lifestyle behaviours cluster at both ends of the unhealthy-

healthy spectrum, with more people than expected engaging in all unhealthy behaviours or all 

healthy behaviours.204; 205; 206 Despite the inclusion of different lifestyle behaviours—including 

sugary drink consumption, sedentary behaviour, and sleep—the results of the current study are 

consistent with this international research showing clustering at both ends of the spectrum. 

Nonetheless, the results from the current study contrast previous national research that has 

provided little evidence to support the clustering of lifestyle behaviours in New Zealand.240; 241 

These differences may be attributed to the number and type of lifestyle behaviours included, the 

use of a homogenous sample,241 or the exclusion of people diagnosed with cardiovascular 

disease or cancer.240  

To our knowledge, the current study is the first to examine the extent to which sleep, physical 

activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake cluster. 

It was interesting to note that the healthy combination of sleep, physical activity, and sugary 

drink consumption was the only three-behaviour combination which did not cluster (1.1, 95% CI 

1.0-1.1). Furthermore, at the two-behaviour level, sleep did not cluster with any other behaviour, 

though it clustered at the three-, four- and five-behaviour level. In contrast, physical activity and 

sedentary behaviour clustered to the greatest degree, particularly for the unhealthy combination 

(1.4, 95% CI 1.3-1.4). Although these two behaviours are each independently associated with 

health116 and wellbeing235; 245 the current study indicates they occur among the same people in 
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the population suggesting both behaviours should be targeted in interventions. It was also 

interesting to find that, for healthy behaviours, the greatest degree of clustering was not 

observed between all five behaviours. Rather, the four-behaviour combination of sleep, physical 

activity, sedentary behaviour, and fruit and vegetable intake showed a greater degree of 

clustering. Based on these results, multi-dimensional lifestyle interventions should target all five 

behaviours; though increased emphasis should be placed on increasing physical activity, 

minimising sedentary behaviour, improving sleep, and consuming fruit and vegetables.  

Due to the cross-sectional design of clustering studies, it is difficult to determine why lifestyle 

behaviours cluster together, especially at the unhealthy and healthy ends of the spectrum. 

Clustering may partly be explained by social and environmental factors.251 There is, however, 

some evidence to suggest the clustering of lifestyle behaviours may be influenced by a 

behaviour-biochemistry feedback loop.252 For example, several researchers have demonstrated 

a negative behaviour-biochemistry feedback loop in their research.252; 253; 254; 255 They show 

chronically raised insulin resulting from poor lifestyle choices—such as a poor quality diet, 

sedentary behaviour, and poor sleep—blocks leptin signalling to the hypothalamus. As leptin is 

an energy-regulating hormone, the body’s ability to regulate energy is impaired. This results in 

the body initiating an adaptive response to “starvation”; individuals will feel like eating more and 

moving less, despite having consumed calories in excess.254 It is plausible a similar positive 

feedback loop may exist. 

The evidence to support clustering in the present study raises the possibility of employing 

multiple behaviour change interventions to enhance wellbeing. There is currently a small, but 

growing, body of work in which the utility of multiple behaviour change interventions have been 

explored.32 Several benefits of multiple behaviour change interventions have been identified at 

both the individual- and population- levels.33 For individuals, successfully improving one or more 

lifestyle behaviours may lead to the confidence and self-efficacy to improve others.33 At the 

population level, there is evidence to suggest that targeting multiple behaviours concurrently is 

likely to be both efficient and cost-effective.33 An intervention targeting the five behaviours we 

examined, for instance, would have relevance to 95% of our sample as only 5% of our sample 

engaged in all five healthy lifestyle behaviours. Conversely, an intervention focusing on just 

physical activity would only have relevance to the 48% of the sample not engaging in the 
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behaviour. Given the potential benefits, further research investigating the use of multiple 

behaviour change interventions for improving wellbeing outcomes is warranted.  

Strengths of this study include the use of a large heterogeneous sample that represents New 

Zealand adults across a range of age, income, and ethnic demographics. Limitations of the 

study includes the cross-sectional design, which precludes the ability to infer causation. Further, 

the web-based recruitment strategy may also be considered a source of bias. However, findings 

from a review paper show the age, gender, income, education, and health status of subjects 

responding to a web-based survey are comparable to those responding to traditional modes of 

data collection.210 Notwithstanding the study’s limitations, this research shows diverse 

behaviours including sleep, sedentary behaviour, and to a lesser degree sugary drink 

consumption cluster with physical activity and fruit and vegetable intake. Furthermore, this 

research advances both the public health and positive psychology literature to show, for the first 

time, that lifestyle behaviours associated with optimal wellbeing cluster.  

Conclusion 

This research has shown there is a positive association between the number of healthy lifestyle 

behaviours endorsed and optimal wellbeing. Furthermore, the findings support the notion that 

lifestyle behaviours cluster at both ends of the healthy- and unhealthy-spectrum. These results 

suggest further research investigating the use of multiple behaviour change interventions for 

improving levels of optimal wellbeing is warranted.  
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Chapter 5 

A formative study of laypersons’ perceptions of nutrition, 

physical activity, and sleep guidelines and messages 

 

Preface 

There is now evidence to show lifestyle behaviours are associated with optimal wellbeing 

(Chapters 3 and 4), justifying their inclusion in positive health initiatives. The ensuing work 

(Chapters 5-8) focuses on the translation of positive health into practice. Firstly, by employing 

formative research methods to develop in-depth insights of lifestyle behaviour messaging to 

laypersons’ in a framework for positive health (Chapters 5-6). Second, by exploring the 

implementation of positive health (Chapters 7-8). 

In this first formative chapter, qualitative research is used to explore what laypersons like and 

understand from current nutrition, physical activity, and sleep guidelines. Guidelines in New 

Zealand inform public health messages that promote nutrition and physical activity behaviours. 

However, it is unclear which components of the current nutrition and physical activity guidelines 

are acceptable or resonate with laypersons. Understanding what laypersons like or dislike about 

guidelines would be useful for informing the development of lifestyle messages that engage the 

public. To address the absence of official sleep guidelines, specific sleep guidelines were 

developed for the purposes of this research. This chapter provides the first qualitative research 

investigation of laypersons’ perceptions of nutrition, physical activity, and sleep guidelines in 

New Zealand. 

Data for this chapter were collected between November 2014 and January 2015, prior to the 

release of the Eating and Activity Guidelines in October 2015. Consequently, the 2003 Food 

and Nutrition Guidelines for Healthy Adults and 2001 Physical Activity Guidelines for Adults are 

used in this chapter.  
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Abstract 

Background. Promoting lifestyle behaviour messages in a way that engages the public is 

challenging. To communicate lifestyle behaviour messages more effectively, it would be useful 

to know what laypersons like and understand from guideline statements.  

Aim. The purpose of this formative research is to evaluate laypersons’ perceptions and 

understanding of nutrition, physical activity, and sleep guidelines. In addition, suggestions of 

how to promote these guidelines are explored. 

Methods. For this qualitative descriptive study, convenience-sampling methods were used to 

recruit participants for semi-structured focus groups. Participants were shown nutrition, physical 

activity, and sleep guidelines. Discussions centred on what participants liked and disliked about 

the guidelines presented. Audio-recordings of the focus groups were transcribed verbatim. 

Inductive content analysis was used to identify emerging themes and sub-themes.  

Results. Five focus groups comprising 16 (25% male) participants were conducted. Three key 

themes and 13 sub-themes emerged from the data relating to (1) wording and comprehension, 

(2) application, and (3) promotion of guidelines. Guideline statements were limited by abstract 

wording and contradictions. Prescriptive physical activity and sleep guidelines were disliked. 

Participants preferred statements to emphasise social interaction, mitigate barriers, and meet 

the needs of a broad audience. When promoting lifestyle messages the concomitant 

relationship between lifestyle behaviours, accessibility of information, benefits beyond weight 

loss, and using real people should be considered.  

Conclusion. The study offers insights into laypersons’ perceptions and understanding of public 

health guidelines. The findings have application for the development and communication of 

lifestyle behaviour messages. 
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Introduction 

Engaging in healthy lifestyle behaviours is essential for positive health. There is now substantial 

evidence to support the benefits of healthy eating,27 regular physical activity,28 and quality 

sleep29; 30 for maintaining physical health. Emerging evidence also shows these healthy lifestyle 

behaviours are associated with optimal wellbeing.235 However, the prevalence rates of those 

meeting recommendations for multiple healthy lifestyle behaviours, both in New Zealand and 

internationally, are low (3-8%).205; 243; 256; 257 These concerning findings question the appeal of 

current strategies used to promote healthy lifestyle behaviours. To effectively promote 

behaviour change, it is essential the public engages with lifestyle behaviour advice.258 

In an effort to encourage the public to adopt healthy lifestyle behaviours, national nutrition and 

physical activity guidelines have been in place for many years, including in New Zealand,180; 181 

Australia,259; 260 and Canada.261; 262 Although in many countries nutrition and physical activity 

guidelines are disseminated directly to the public, in New Zealand guidelines are primarily 

developed for health professionals in the health sector.182 This raises concerns as the health 

sector predominantly targets individuals most at risk for poor health, thereby limiting the reach of 

guideline messages. It is also important to encourage individuals who are not currently at health 

risk to engage in healthy lifestyle behaviours to prevent future health risk and develop a 

flourishing society. A recent evaluation of New Zealand’s nutrition guidelines, highlights that 

guidelines should reach as many audiences as possible.182 Considering laypersons’ perceptions 

and understanding of guidelines would therefore be useful for discerning how to effectively 

communicate guidelines directly to the public.  

Positive lifestyle behaviour messaging in public health typically focus on nutrition or physical 

activity behaviours. However, there is increasing evidence to show sufficient sleep is important 

for optimal health230; 263 and optimal wellbeing.235 Emerging research shows insufficient sleep 

clusters together with other unhealthy lifestyle behaviours (including poor nutrition and 

inactivity), and vice versa.256 Previous research also highlights a concomitant relationship 

between sleep and other lifestyle behaviours.30 Findings from a recent study in New Zealand, 

indicate a third of the population currently experience restless sleep.235 However, efforts to 

promote sufficient sleep in public health are limited. Before developing messages to promote 
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sleep to the public, it would be beneficial to understand whether raising awareness of strategies 

to improve sleep resonates with the public. 

To our knowledge, there are no published studies exploring laypersons’ perceptions of nutrition 

or physical activity guidelines in New Zealand. Furthermore, little is known about what 

laypersons think of promoting sleep. The aims of this formative research were two-fold. First, to 

explore laypersons’ perceptions of nutrition and physical activity guidelines and proposed sleep 

guidelines. Second, to explore how laypersons would like to see guideline messages promoted. 

The findings from this study will have application for the dissemination of guidelines and for 

informing content for positive health messages. The findings will also contribute to the limited 

knowledge on lay New Zealanders understanding of nutrition and physical activity guidelines. 

Methods 

This research employed a qualitative descriptive methodology.264 Sandelowski264 describes 

qualitative descriptive techniques as low-inference descriptions where researchers will more 

readily agree on the facts. Semi-structured focus groups were used to collect data. Focus 

groups use interaction to generate data and are useful for understanding people’s perceptions 

and attitudes.265 Auckland University of Technology Ethics Committee provided ethical approval 

to conduct the study on the 15 September 2014 (AUTEC 14/294). 

Participants and setting 

Convenience-sampling methods were used to recruit participants into the study. Advertisements 

were sent via email to the researchers’ network and were also placed on two workplace intranet 

sites. The number of focus groups to be conducted was determined by the point at which data 

saturation occurred.265 Saturation typically occurs between 1 and 10 focus groups and is 

considered the point where no new information is emerging.265 All participants provided written 

informed consent prior to participating in the study. 

Procedures 

Focus groups were led by female moderators (KP and LM) and carried out in quiet rooms. The 

focus groups began with an introduction and description of the session format. Participants 
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received a booklet comprising the nutrition, physical activity, and sleep guidelines to be 

discussed. The booklets also included examples of campaigns used to disseminate nutrition 

and physical activity messages in New Zealand. A focus group schedule was used to work 

through the booklets sequentially to ensure consistency between groups (Table 12). 

Participants read through and considered a set of guidelines independently, prior to discussion 

guided by the interview schedule (Table 12). Where appropriate, follow up questions probed for 

richer information. 

Table 12. Focus group interview schedule 

Interview schedule 

Do the guidelines resonate? 
What do you like/not like? 
Have you heard of any of these? 
Are there features you like/not like? 
What do you think of having sleep guidelines? 
How would you like to see these guidelines presented and promoted? 
 

 

Guidelines 

Table 13 shows the content of guidelines discussed with participants. The nutrition guidelines 

comprised the 2003 Food and Nutrition Guidelines for Healthy Adults.180 Participants were 

shown four examples of how the nutrition guidelines have been disseminated in New Zealand 

including the: Heart Foundation Tick,266 Heart Foundation Heart Healthy Visual Food Guide,190 

5+ A Day logo,267 and Breakfast-eater’s logo (Appendix F).268  

The Heart Foundation Tick is currently displayed on products lower in saturated fat, trans fat, 

sodium, and kilojoules with the aim of guiding consumers’ food purchasing choices.190 The 

Heart Healthy Visual Food Guide is an update on the food pyramid.190 The 5+ A Day logo is 

used to encourage the consumption of five servings of fruit and vegetables per day.267 Finally, 

the Breakfast-eaters logo reflects a campaign aimed at encouraging children to eat breakfast 

daily.268 

The physical activity guidelines comprised the 2001 Physical Activity Guidelines for Adults.181 

The Push Play logo was shown to participants as an example of how the physical activity 

guidelines have been disseminated in New Zealand.269; 270 Push Play represents a national 
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campaign that ran during the 1990s and early 2000s promoting 30-minutes of activity per 

day.269; 270 

As no sleep guidelines exist in New Zealand, the proposed sleep guidelines were developed for 

the purposes of this research. The evidence-based sleep guidelines were adapted from Cizza et 

al.271 and focused on strategies such as creating a sleep routine,194 spending time outdoors,194 

and avoiding alcohol,202 caffeine,201 and blue light200 prior to bed. 

Table 13. Nutrition, physical activity, and sleep guidelines 

Nutrition guidelines 180 
1. Maintain a healthy body weight by eating well and by daily physical activity. 
2. Eat well by including a variety of nutritious foods from each of the four major food groups each day. 

 Eat plenty of vegetables and fruits. 

 Eat plenty of breads and cereals, preferably wholegrain. 

 Have milk and milk products in your diet, preferably reduced or low-fat options. 

 Include lean meat, poultry, seafood, eggs or alternatives. 
3. Prepare foods or choose pre-prepared foods, drinks and snacks: 

 with minimal added fat, especially saturated fat 

 that are low in salt; if using salt, choose iodised salt 

 with little added sugar; limit your intake of high-sugar foods. 
4. Drink plenty of liquids each day, especially water. 
5. If choosing to drink alcohol, limit your intake. 
6. Purchase, prepare, cook and store food to ensure food safety. 
 

Physical activity guidelines 181 
New Zealand adults should: 

 view movement as an opportunity, not an inconvenience. 

 be active every day in as many ways as possible. 

 put together at least 30 minutes of moderate intensity physical activity on most if not all days of the week. 

 if possible, add some vigorous exercise for extra health benefit and fitness. 
 

Sleep guidelines 

 Create a sleep routine. Wake up and go to bed at the same time each day. 

 Get outside. Aim to spend time in natural sunlight each day. 

 Minimise exposure to blue light (including TV, computers, iPads, etc) and caffeine before bedtime. 

 

Data analysis 

Audio-recordings of the focus groups were transcribed verbatim (KP). De-identified transcripts 

were re-read several times in order to become familiar with the data. Transcripts were imported 

into NVivo (NVivo 10 for Windows; QSR International Pty Limited) for analysis. Using the 

interview guide as a starting point, inductive content analysis was used to code the data (KP).264 

The codes were reviewed and categorised into sub-themes and themes (KP).  
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Results 

Participant characteristics 

Focus groups were conducted in Auckland, New Zealand between November 2014 and March 

2015. The decision to conduct no further focus groups was made after considering the material 

from all five groups (n=3-4 per group). A total of 21 participants (33% male) expressed interest 

in taking part in the study. Five participants did not show on the day, leaving 16 participants 

(mean age 40 years; 25% male). Focus groups lasted for 45- to 60-minutes.  

Focus group findings 

Three key themes and 13 sub-themes emerged from the data relating to the (1) wording and 

comprehension, (2) application, and (3) promotion of guidelines (Table 14).  

Wording and comprehension 

Nutrition guidelines. Wording, including “eat plenty of” and “maintain a healthy body weight by 

eating well and by daily physical activity”, were described as abstract and unhelpful. Participants 

preferred positively phrased guideline statements focusing on what to do, rather than what not 

to do. Preferences for how prescriptive nutrition messages should be were polarising. Some 

participants liked flexible messages whilst other participants preferred prescriptive messages. 

Participants identified contradictions with two guideline statements: the first emphasising foods 

low in sugar and salt and the second emphasising “plenty of breads and cereals”. These 

participants observed cereals and breads are often high in sugar. At least one participant in 

each group reported hearing the food pyramid had “been flipped on its head” or was “outdated”.  
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Table 14. Summary of emerging themes and sub-themes 

Theme Illustrative quote 

Wording and 
comprehension  

 

1. Wording (abstract, 
scientific). 

 

Using the word “plenty”, like eat plenty of breads and cereals, I mean what? 
(Nutrition guidelines, Female) 

2. Contradictory 
statements versus 
consistent messages 

 

It says low on salt and low on sugar. But some of these are high in sugar, that you 
eat plenty of. Like the cereals. (Nutrition guidelines, Female) 
 
You see a lot of the frozen foods that are semi-processed, you look at them, and 
you go the Heart Foundation Tick, it’s got a Heart Foundation Tick. It’s actually 
quite junk food!” (Nutrition dissemination; Female) 
 
 

3. Phrasing (positive 
verse negative) 

 

There are a lot of don’ts. It’s quite negative. It’s telling people, limit…If there’s a 
way of rewriting these in a positive nature. (Nutrition guidelines, Male) 
 

Application   

4. Barriers  Physical activity do I do it every day? No. For a number of reasons too busy, just 
don’t feel like it… (Physical activity guidelines, Female) 

5. Facilitators 
 

There is nothing about community. The food was all about cooking in a community 
but if you said…. a team, or take your kids, or make it a family thing. Then you 
drag your kids along with you but it’s also probably more fun. (Physical activity 
guidelines, Male) 
 

6. Prescriptive versus 
flexible 

The number five, is that random or is that scientifically proven? Because I’m having 
a baby carrot—is that one [serving]? What is five? (5+ A Day, Male) 
 
They [people] think I can’t do 30-minutes, so they don’t do it. Whereas, if they go 
for a walk before they know it, an hour has gone by (Physical activity guidelines, 
Female). 
 
 

7. Individual variation I understand these are general and have to be aimed at a broader audience. But 
eat plenty of cereals and grains, what about all those people that can’t? (Nutrition 
guidelines, Female) 
 

8. Practical messages 
 

I think these things need to be a bit more practical it’s like take your dog for a walk, 
take the stairs and not the lift. Make it more practical for people’s lives rather than 
make people think oh god I’ve got to do 30-minutes of exercise a day. (Physical 
activity guidelines, Female) 
 

Promotion   

9. Concomitant 
relationship 

 

I think from personal experience that there is a relationship between diet, physical 
activity, and sleep. So, if you eat something that’s really sugary or a heavy meal 
before bedtime you are going to have trouble sleeping. And, if you have been a bit 
more active during the day that might be helpful, and if you have been outside and 
had the sunlight. (Female) 
 

10. Benefits beyond weight 
loss 

 

I find that when it comes to nutrition everything is aimed at lose weight, lose 
weight, lose weight, don’t be fat, lose weight. (Female) 
 

11. Top line messages 
 

I think these are again, your top line messages and then having something, 
additional tools and give people examples. (Female) 

12. Internet/accessibility 
 

So one [web application] from the Ministry of Health. In the back of your mind you 
would be thinking, well it’s got to be right because it’s come from experts so you’ve 
got trust in what you are actually doing. (Female) 
 
There is too much information out there and it’s trying to drill down to see what is 
actually fact. (Female) 
 

13. Use “real people”  That was quite positive; all that advertising was real people that were struggling. 
(Push Play, Female) 
 
Not the pretty, fit looking ones either, they can put people off. (Male) 
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Nutrition dissemination. Participants identified contradictions between the nutrition guidelines 

and the messages used to disseminate these guidelines. For example, the current nutrition 

guidelines state, “eat plenty” of breads and cereals; whereas the Heart Healthy Visual Food 

Guide states, “eat some”. Some participants queried the Heart Foundation Tick criteria as they 

described seeing “processed” or “junk food” displaying the Heart Foundation Tick. One 

participant suggested parents might feel like failures if they or their children do not achieve the 

prescriptive 5+ A Day criteria. 

Physical activity guidelines. The prescriptive phrasing of the physical activity statement “put 

together at least 30-minutes of physical activity on most if not all days of the week” was disliked. 

Participants described this statement as having a “negative connotation” and “off-putting”: “I 

think you can be quite scary saying you need to exercise for 30-minutes at least every day” 

(Female). However, participants indicated that once they start exercising going beyond 30-

minutes is easy to achieve. 

Sleep. Participants suggested clarifying how long before bed caffeine, blue-light, and physical 

activity should be avoided. A sleep routine was considered important, but participants thought 

going to bed and waking up at the same time each day was prescriptive and unrealistic: “I think 

that wake up and go to bed at the same time each day ultimately causes stress” (Female). 

Application 

Nutrition guidelines. Participants reflected on allergies and intolerances. Consequently, 

participants critiqued the statements that did not account for individual variation. Eating “plenty 

of breads and cereals” and having “milk and milk products” were considered to be redundant to 

those unable to eat gluten or lactose. 

Nutrition dissemination. Participants observed that the Heart Foundation Tick may be 

considered “a licence to eat unlimited amounts” of a product. In regards to the 5+ A Day 

message, there was uncertainty in the fruit-to-vegetable ratio.  

Physical activity guidelines. Participants were aware of the guideline “put together at least 30-

minutes of moderate intensity physical activity on most if not all days of the week” but most 
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indicated they did not meet the guideline. A lack of time and motivation were the barriers cited 

most frequently. Facilitators to being active included social support and being active as part of 

community. Participants thought the guidelines should encompass information on “how” to be 

active. Common examples cited by participants were use the stairs instead of the elevator, park 

further away, and get off the bus stop earlier. 

Sleep guidelines. The inter-connected relationship between sleep and other lifestyle behaviours 

were discussed among participants. The focus on sleep quality, rather than quantity, appealed 

to participants who recognised there is considerable inter-individual variation in sleep 

requirements. 

Presentation and promotion of guidelines 

Nutrition dissemination. All participants were familiar with the 5+ A Day and the Heart 

Foundation Tick logos. Conversely, participants were not familiar with the Breakfast-eaters logo 

or the Heart Healthy Visual Food Guide. Nevertheless, participants identified the Heart Healthy 

Visual Food Guide as an update of the food pyramid.  

Physical activity dissemination. Participants recalled the Push Play campaign and liked the 

diverse range of New Zealanders represented. Participants recalled “kids jumping on 

trampolines” and “real people” from different cultures being active. Participants suggested using 

a diverse range of real people in promotional materials. 

Overall. Participants liked the idea of promoting nutrition, physical activity, and sleep 

concurrently, discussing the concomitant relationship between lifestyle behaviours: “I like the 

idea of promoting them together. Cause they do. They all impact on each other. They are all 

inter-related” (Female). Participants’ recounted personal experiences of how poor sleep, for 

example, leads to poor nutrition and physical activity choices. The majority of participants did 

not like the emphasis on body weight and weight loss in the guidelines: “I think the message I’ve 

read recently is that it’s a lifestyle, it’s not just about weight loss. Choose to eat well, be active, 

and sleep because it’s a lifestyle choice” (Female). They suggested promoting benefits such as 

increased energy, wellbeing, and productivity.  
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A tiered messaging approach was suggested for promoting guidelines; using short “top line” 

messages but also providing access to more in-depth and credible health information. 

Participants were uncertain of where to find credible health information and did not know where 

to locate the nutrition and physical activity guidelines: “Where are people getting this advice 

from?” (Female). Some participants indicated they had previously used exercise or nutrition 

web-applications. There was consensus in two focus groups that having a list of websites and 

web-applications endorsed by the Ministry of Health would be useful. 

Discussion 

The purpose of this formative work was to explore laypersons’ perceptions of nutrition, physical 

activity, and sleep guidelines and to understand how they want to see these guidelines 

promoted. Three key themes emerged from the study including (1) wording and comprehension, 

(2) application, and (3) promotion. The first theme shows that abstract wording and 

contradictions limited engagement with guidelines, particularly for nutrition. In addition, 

participants disliked prescriptive physical activity and sleep guidelines. The second theme 

shows participants preferred statements that emphasise social interaction, mitigate barriers, and 

are flexible enough to apply to a broad audience. The final theme indicates that lifestyle 

promotional messages should consider the concomitant relationship between lifestyle 

behaviours, accessibility of information, benefits beyond weight loss, and use a diverse range of 

“real people” to promote messages. 

In New Zealand, current nutrition and physical activity guidelines stand-alone. In spite of being 

shown stand-alone sets of nutrition, physical activity, and sleep guidelines, participants reflected 

on the concomitant relationship between the three-lifestyle behaviours. This finding is supported 

by research which shows insufficient sleep is implicated with increased caloric consumption and 

poor dietary habits.263; 272 The notion that lifestyle behaviours are inter-connected is supported 

by accumulating evidence that multiple healthy and multiple unhealthy lifestyle behaviours 

cluster together.204; 205; 206; 256 Despite research to support the synergistic actions of lifestyle 

behaviours, in public health, lifestyle behaviours are typically promoted in isolation.273 Taken 

together with the literature, our findings indicate promoting nutrition, physical activity, and sleep 
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behaviours concurrently, may provide an appealing strategy to promote lifestyle behaviours to 

the public. 

Despite the cessation of Push Play advertisements in the early 2000s, our findings highlight the 

success of the campaign through its ongoing recognition and appeal.270 The campaign 

appeared to resonate with our sample with the majority attributing the success of the initiative to 

the “real people” depicted in advertisements and promotional materials. Behaviour change 

theories explain that when individuals observe people similar to themselves performing a 

behaviour, their confidence in performing the same behaviour increases.173; 174 Despite the 

appeal of the Push Play campaign, the well-established guideline of “30-minutes of moderate-

to-vigorous physical activity” was unpopular with participants in the current study. Interestingly, 

participants preferred less prescriptive physical activity guidelines. Whilst comparative research 

examining qualitative perceptions of physical activity guidelines is limited, nutrition research 

shows prescriptive messages may promote a sense of failure.274 Similarly, participants in our 

study described the prescriptive sleep guideline as unrealistic and likely to cause “stress”. Using 

non-prescriptive approaches to promote lifestyle behaviours to the public might be more 

appealing, than current prescriptive approaches. However, as our sample lacked diversity 

further research might specifically explore the appeal and efficacy of prescriptive versus flexible 

messaging in a broader sample. 

In our study, participants were uncertain of where to access official nutrition and physical activity 

guidelines and advice. This uncertainty is possibly because the health sector has traditionally 

served as a gatekeeper of health information.275 However, there is accumulating evidence to 

show laypersons now seek health information from non-official sources, such as the internet.275; 

276; 277 Participants in our study indicated it would be useful to know which unofficial sources are 

endorsed by the Ministry of Health. In their study, Berry et al.276 show laypersons would like to 

see lifestyle behaviours promoted using styles similar to those used in non-official sources (e.g., 

magazines, internet). It would therefore be useful to explore the aspects of unofficial sources 

that appeal to consumers of health information. 

The translation of guidelines into appropriate and accessible messages for the public is 

challenging.278 Our findings offer implications to consider during the development of lifestyle 



 

 

85 

behaviour messaging. Firstly, placing emphasis on gain-framed messages highlighting the 

benefits of engaging in healthy behaviours, rather than the risks of not engaging, is likely to be 

beneficial. Such messages might promote benefits including social support and improved 

wellbeing. Secondly, our findings show maintaining an appropriate balance between designing 

guidelines for a broad audience and taking into account individual variation is important. Thirdly, 

similar to previous research279; 280; 281 we show communicating lifestyle behaviours using simple, 

non-prescriptive, and positive wording is likely to resonate with laypersons. Finally, we show 

promoting multiple lifestyle behaviours concurrently is a strategy that appeals to our sample. 

The findings have implications for policy and practice and make novel contributions to the wider 

research field. Firstly, by contributing to the limited qualitative research investigating perceptions 

of physical activity guidelines and secondly, by providing the first evaluation of sleep guidelines. 

In addition, the study is the first to examine perceptions of guidelines for multiple lifestyle 

behaviours in the same sample. Nevertheless, while our findings accurately reflect our sample, 

the sample was small and mainly comprised female participants engaged in the workforce. 

These limitations preclude the generalizability of our findings. Intervention research exploring 

the appeal and efficacy of the study findings in diverse samples in warranted.  

In spite of the study limitations, the findings offer important insights into a sample of laypersons’ 

perceptions and understanding of public health guidelines. Information from this qualitative 

study might be used to develop a quantitative instrument for broader dissemination. 
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Chapter 6 

What can we learn about lifestyle behaviour change messages 

from popular books and podcasts? 

 

Preface 

This chapter comprises a second formative study aimed at exploring strategies for promoting 

lifestyle behaviours and wellbeing in a framework for positive health. Similar to public health 

interventions, the success of popular media depends on the ability to engage and resonate with 

the public. Thus, a novel formative research approach is adopted in this chapter. Popular 

lifestyle books and podcasts are reviewed to explore the combinations of nutrition, exercise, 

sleep, and wellbeing messages promoted in popular books and podcasts. In addition, the 

philosophies underpinning the behaviours are explored to identify potential messages to 

incorporate into a positive health intervention. The findings from this review offer novel insights 

into how messages might be contextualised in a positive health intervention to engage the 

public. This innovative formative review provides the first systematic assessment of nutrition, 

exercise, sleep, and wellbeing messages in popular books and podcasts.  

  



 

 

87 

Abstract 

Background. In public health, formative research is used to develop insights into factors that 

appeal to a target audience. As success in both public health and popular media is reliant on 

appealing to the public, exploring popular lifestyle books and podcasts might provide novel 

insights into behaviour change strategies that appeal to the public. 

Aim. The aim of this research is to review the content of popular lifestyle books and podcasts to 

identify potential strategies to incorporate into behaviour change interventions. 

Methods. Synopses of the top-100 books in the Amazon Health, Fitness, and Dieting category 

and the top-50 podcasts in the iTunes Fitness and Nutrition were scanned to identify eligible 

titles. To be eligible, titles were required to focus on nutrition and/or exercise. Eligible titles were 

reviewed by two researchers who classified the philosophies underpinning the nutrition and/or 

exercise content of the titles. In addition, the combination of behaviours (nutrition, exercise, 

sleep, wellbeing) addressed in each title was determined. 

Results. In total, 21 books and 35 podcasts met the inclusion criteria. Seven titles promoted 

isolated behaviours. The combination of nutrition, exercise, and sleep was promoted in 33% of 

books and in 37% of podcasts. In addition, a further 33% of books and 26% of podcasts 

endorsed the three lifestyle behaviours and wellbeing concurrently. The most popular nutrition 

philosophy in both books and podcasts was low carbohydrate/Paleo/Primal. For the exercise 

philosophies, the current physical activity guidelines were most popular in books and high 

intensity exercise most popular in podcasts. 

Conclusion. The findings indicate promoting multiple lifestyle behaviours concurrently 

resonates with the public. Behaviour change messages focusing on low sugar and moderate- or 

high-intensity exercise might also be appealing. 
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Introduction  

There is now substantial evidence to support the benefits of engaging in multiple healthy 

lifestyle behaviours—such as healthy eating, regular exercise, and quality sleep—for 

maintaining physical health.27; 28; 29; 30 Emerging evidence also shows these lifestyle behaviours 

are associated with optimal wellbeing.235 In spite of these benefits, the proportion of individuals 

meeting recommendations for multiple healthy lifestyle behaviours is low (3-8%).205; 241; 243 

Developing effective and sustainable lifestyle behaviour change interventions is challenging as 

success depends on the ability of the intervention to engage and resonate with the public.  

Conducting formative research during intervention development is useful for providing in-depth 

insights into what is appealing and acceptable to a target population.282 Findings from formative 

research studies are used to develop interventions which are acceptable, feasible, and likely to 

influence behaviour change.282 To date, a variety of formative research methods have been 

documented in the literature including direct observation, in-depth interviews, focus groups, and 

surveys.282 Despite the benefits and in-depth insights that these research methods provide, they 

are resource intensive and are frequently restricted to small, homogenous samples.282 

Consequently, the ability to develop insights into what a broader spectrum of the population like 

and find appealing about lifestyle behaviour change is limited. 

In recent years, there has been a prolific increase in popular media dedicated to “self-help” 

lifestyle behaviour change and it seems the public are eager to engage with this advice.277; 283 

Traditionally, those wanting to better their lifestyles had access to a limited range of self-help 

books from retailers or libraries. However, with the development of online digital retail stores—

such as Amazon.com—the public can now purchase books, in either hard copy or electronic 

format, from almost anywhere in the world.284 Such easily accessible information about lifestyle 

behaviour change is not restricted to books alone. Over the last decade, the new digital media 

phenomena of podcasting has emerged.285 On iTunes—the most popular podcast platform—

there is a large and diverse range of free podcasts produced by both experts and laypersons 

targeting lifestyle behaviour change.285 On one hand, these relatively new digital platforms 

provide people with access to an abundance of self-help information that is either free or very 

competitively priced. On the other hand, authors, publishers, and podcast producers are now 



 

 

89 

required to sell and promote their products in highly competitive markets. The success of 

lifestyle behaviour change books and podcasts is therefore highly dependent on their ability to 

be engaging and resonate with the public. 

Despite obvious limitations, exploring similarities in the characteristics and philosophies of 

popular lifestyle books and podcasts may provide novel insights into messages to include in 

behaviour change interventions. Digital media platforms such as Amazon.com and iTunes host 

large databases and automatically collect information on consumer purchases and downloads 

allowing the most popular items to be determined.284; 286 Similar to popular books and podcasts, 

successful public health interventions rely on their ability to engage, appeal, and resonate with 

the public. The purpose of this formative review is to explore popular lifestyle books and 

podcasts to identify potential strategies to incorporate into a behaviour change intervention. The 

review will focus specifically on popular media promoting nutrition, exercise, sleep, and/or 

wellbeing behaviours. To our knowledge, this is the first study to utilise this novel approach for 

conducting formative research. The findings from this study will be used to inform the structure 

and design of an intervention to promote lifestyle behaviour change for positive health. 

Methodology 

The search for popular lifestyle behaviour change books and podcasts was delimited to Amazon 

Bestsellers for Health, Fitness, and Dieting287 and iTunes Top Charts for Fitness and 

Nutrition.286 Amazon and iTunes charts were selected as they provide a ranked list of popular 

books and podcasts, respectively. In addition, both platforms are host to the largest databases 

of registered users (Amazon, n=294 million active customer accounts; and iTunes, n=800 

million).284; 288  

Amazon Bestsellers comprises a ranked list of 100 books in the health, fitness, and dieting 

category (Amazon-100). Similarly, iTunes Top Charts comprises a ranked-list of fitness and 

nutrition podcasts. The top 50 ranked podcasts were accessed for the purposes of this review 

(iTunes-50). Amazon-100 and iTunes-50 were accessed on 06 May 2015. Two researchers (KP 

and CM) independently screened the synopses of the books and podcasts to determine 
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whether they met the study eligibility criteria. A title was considered eligible if it focused on 

modifying a nutrition behaviour and/or physical activity behaviour. 

Procedures 

Once the final list of books and podcasts meeting the criteria was compiled, full text copies of 

the books were accessed and podcasts downloaded. Two researchers systematically reviewed 

the content of the titles to identify and classify lifestyle behaviours (nutrition, exercise, or sleep) 

and wellbeing (connect, take notice, give, and learn). 

The criteria described in Table 15 were used to classify the wellbeing and lifestyle behaviours. 

Briefly, nutrition philosophies were classified into mutually exclusive categories using an 

adapted version of the dietary classification inventory developed by Katz and Meller.289 

Similarly, exercise components were classified into mutually exclusive categories based on the 

primary exercise philosophy promoted. The exercise classifications that were developed for the 

purposes of this review were based on the American College of Sports Medicine definitions for: 

high intensity interval training,290 resistance training,291 endurance training,292 and physical 

activity guideline-recommendations.293 Wellbeing was classified using the Five Ways to 

Wellbeing framework, a set of evidence-based guidelines developed by the New Economics 

Foundation.65; 171 Finally, sleep was considered addressed if recommendations for improving 

sleep quality or quantity were provided.  
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Table 15. Summary of nutrition, exercise, and wellbeing classifications 

Classification Defining characteristics 

Nutrition1  

Low carbohydrate; Paleo; Primal  Emphasis is on whole unprocessed food. Restriction of refined starches, 
grains, and sugars.289 Includes Paleo, Primal, and ketogenic diets. 

Vegetarian; vegan Emphasis is on plant-based food. Excludes meat and poultry.289 Includes 
vegan diets. 

Guidelines-based Emphasis is on a balanced diet and aligns with current nutrition 
guidelines.289 

Mediterranean  Emphasis is on plant-based foods including beans and legumes, and whole 
grains, fish, and limited consumption of meat.289 

Other Diets that do not meet the above classifications. 

Exercise1  

High intensity exercise Activities performed at >80% of maximum heart rate or at an intensity 
described as hard or very hard.290 High intensity interval training, high 
intensity circuit training, and CrossFit were included in this category. 

Guidelines-based The promotion of at least 30 minutes of moderate intensity activity (e.g., 
walking, cycling, and swimming) on most, if not all, days of the week.293 

Endurance Represents high volume, low intensity exercise.292 Includes half marathon, 
marathon, and ultra-marathon training. 

Resistance training Activities which utilised free weights, machine weights, body weight, or other 
weights (including household items) to increase muscular strength, power, 
or endurance.291 

Sleep Emphasis on either sleep quality or quantity.65 

Wellbeing2  

Connect Relationships with others including family, friends, and colleagues.65 

Take notice Mindfulness, savouring, and reflection.65 

Give Participation in social and community life.65 

Learn Continuation of learning and trying new things.65 

1Categories are independent; 2Categories are not independent 

 

Results 

In total, 15 podcasts and 55 books did not meet the inclusion criteria (Figure 9). A further 20 

books were identified as duplicates. A total of 21 books and 35 podcasts were included in the 

final analysis.  
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Figure 9. Summary of books and podcasts included in review 

Popular philosophies and common messages 

Combinations 

Table 16 shows the majority of the titles promoted multi-component messages (books n=18, 

86%; podcasts n=31, 91%). Just three books and four podcasts promoted isolated messages. 

Table 16. Combinations of nutrition, exercise, sleep, and wellbeing addressed in books and podcasts. 

Number of components addressed (nutrition, exercise, 
sleep, or wellbeing)  

Books  
(n=21) 

Podcasts  
(n=35) 

One component n=3, 14% n=4, 11% 

 Nutrition n=3, 14% 294; 295; 296 n=1, 3% 297 

 Exercise  n=3, 9% 298; 299; 300 

Two components n=4, 19% n=9, 26% 

 Nutrition, exercise n=1, 5% 301 n=3, 9% 302; 303; 304 

 Nutrition, sleep n=3, 14%  305; 306; 307 n=2, 6% 308; 309 

 Nutrition, wellbeing  n=2, 6% 310; 311 

 Exercise, sleep  n=2, 6% 312; 313 

Three components n=7, 33% n=13, 37% 

 Nutrition, exercise, sleep n=5, 24% 314; 315; 316; 317; 318 n=6, 17% 319; 320; 321; 322; 323; 324 

 Nutrition, exercise, wellbeing n=1, 5% 325 n=6, 17% 326; 327; 328; 329; 330; 331 

 Nutrition, sleep, wellbeing  n=1, 3% 332 

 Exercise, sleep, wellbeing n=1, 5% 333  

Four components n=7, 33% n=9, 26% 

 Nutrition, exercise, sleep, wellbeing 334; 335; 336; 337; 338; 339; 340 341; 342; 343; 344; 345; 346; 347; 348; 349 
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Philosophies 

Table 17 shows low carbohydrate/Paleo/Primal was the most common nutrition philosophy 

promoted in both books and podcasts. For exercise, high-intensity was most common in 

podcasts, whilst the guidelines-based philosophy was most common in books. 

Nutrition. Unprocessed, whole, and natural foods were emphasised across the popular titles. 

Similarly, emphasis was placed on restricting the consumption of sugar. There were diverging 

recommendations for fat. Titles in the vegetarian and guidelines-based philosophies 

recommended low-fat products. Vegetarian and guidelines-based titles also focused on 

messages such as “calories in versus calories out”. In contrast, more popular low carbohydrate 

(including Paleo and Primal) titles specifically recommended higher fat foods (e.g., coconut oil). 

Rather than concentrating on calories, the titles emphasised foods to eat and avoid. 

Exercise. High intensity exercise was a popular message in podcasts. Promoting high intensity 

exercise was more common in low carbohydrate, Paleo, and Primal titles. Overall however, 20- 

to 40-minutes of moderate intensity exercise was the exercise message most frequently 

emphasised. A variety of exercise modalities were recommended. 

Sleep. Strategies for improving sleep included sleeping in a darkened room,339; 340 exercising 

during the day,305; 339 creating a sleep routine,317; 339 managing stress,314; 337 getting exposure to 

natural light during the day,339 and avoiding blue light,305; 306; 314; 339 intense exercise,306 and 

caffeine 305; 306; 336 before bedtime. Sleep was largely included in books that promoted low 

carbohydrate, Paleo, and Primal diets. 

Wellbeing. The predominant wellbeing initiatives addressed were take notice and connect. 

Examples of taking notice included mindfulness and meditation,325; 327; 334; 336; 337; 338; 340; 344; 345; 348 

reflecting in journals,303; 325; 338; 339 slowing down,325; 332; 334 and connecting with nature.303; 320; 325; 

331; 341 Examples of connecting included focusing on relationships325; 334; 335; 339 and providing and 

accepting social support.325; 338; 348 
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Table 17. Summary of lifestyle behaviours, philosophies, and wellbeing addressed in books and podcasts. 

Classification Books 
(n=21) 

Podcasts 
(n=35) 

Total nutrition  n=20, 95% n=30, 86% 

Low carbohydrate; Paleo; 
Primal 

n=11, 52%  
294; 295; 296; 305; 306; 307; 316; 317; 336; 340; 341 

n=17, 49%  
297; 302; 310; 319; 320; 323; 324; 326; 330; 332; 341; 

342; 344; 345; 347; 348; 349 

Vegetarian n=2, 10%  
334; 337 

n=2, 6%  
311; 329 

Guidelines-based n=1, 5% 
325 

n=5, 14%  
304; 309; 321; 328; 331 

Mediterranean n=1, 5%  
335 

- 

Other n=5, 24%  
301; 315; 318; 338; 339 

n=6, 17%  
303; 308; 322; 343; 346; 350 

No nutrition n=1, 5%  
333 

n=5, 14%  
298; 299; 300; 312; 313 

Total exercise n=15, 71% n=29, 83% 

High intensity exercise n=3, 14%  
315; 340; 341 

n=16, 46%  
302; 312; 319; 321; 323; 324; 326; 328; 330; 341; 342; 

344; 345; 347; 348; 349 

Guidelines-based n=12, 57%  
301; 316; 317; 318; 325; 333; 334; 335; 336; 337; 338; 

339 

n=7, 20%  
303; 304; 320; 322; 327; 331; 346 

Resistance training  n=3, 9%  
298; 299; 300 

Endurance  n=3, 9%  
313; 329; 343 

No exercise 
 

n=6, 29%  
294; 295; 296; 305; 306; 307 

n=6, 17%  
297; 308; 309; 310; 311; 332 

Total sleep 
  

n=16, 76%  
305; 306; 307; 315; 316; 317; 318; 333; 334; 335; 336; 337; 338; 339; 

340; 341 

n=20, 57%  
308; 309; 312; 313; 319; 320; 321; 322; 323; 324; 332; 

341; 342; 343; 344; 345; 346; 347; 348; 349 

No sleep 
 

n=5, 24%  
294; 295; 296; 301; 325 

n=15, 43%  
297; 298; 299; 300; 302; 303; 304; 310; 311; 326; 327; 

328; 329; 330; 331 

Total wellbeing n=9, 43% 
 

n=18, 51%  
 

Connect 
 

n=6, 29% 
325; 333; 334; 335; 338; 339 

n=13, 37%  
311; 326; 328; 329; 330; 332; 341; 342; 343; 346; 347; 

348; 349 

Take notice 
 

n=9, 43%  
325; 333; 334; 335; 336; 337; 338; 339; 340 

n=18, 51%  
310; 311; 326; 327; 328; 329; 330; 331; 332; 341; 342; 

343; 344; 345; 346; 347; 348; 349 

Give n=2, 10%   
325; 333 

 

Learn 
 

n=2, 10%  
325; 333 

n=3, 9% 
327; 332; 346 

No wellbeing 
 

n=12, 57%  
294; 295; 296; 301; 305; 306; 307; 315; 316; 317; 318; 

341 

n=17, 49%  
297; 298; 299; 300; 302; 303; 304; 308; 309; 312; 313; 

319; 320; 321; 322; 323; 324 
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Discussion 

In this formative work, we used an innovative approach to explore lifestyle behaviour change 

messages that may resonate with the public. Key findings from this review show the majority of 

book and podcast titles addressed nutrition (books n=20, 95%; podcasts n=30, 86%) and 

exercise (books n=15, 71%; podcasts n=29, 83%); whilst fewer addressed sleep (books n=16, 

76%; podcasts n=20, 57%) and wellbeing (books n=9, 43%; podcasts n=18, 51%). Our data 

shows nutrition, exercise, and sleep were promoted concurrently in seven (33%) books and 13 

(37%) podcasts. In addition, a further seven (33%) books and nine (26%) podcasts endorsed 

the three lifestyle behaviours and wellbeing concurrently. 

Exploring specific philosophies and common messages of popular titles provides insight into 

how nutrition, exercise, sleep, and wellbeing messages might be contextualised to engage the 

public. Reducing sugar and processed foods, for example, was a popular message across the 

books and podcasts, with low carbohydrate/Paleo/Primal emerging as the most popular 

philosophy. Emerging research suggests that in contemporary cultures increased value is 

placed on the consumption of unprocessed and natural foods.351; 352; 353 Not only is this message 

popular, but scientific evidence supporting the benefits of diets comprising low sugar and 

processed foods is increasing.191 Likewise, high intensity training might be used to complement 

traditional moderate physical activity messages. Experimental studies show high intensity 

exercise is a time-effective alternative to moderate intensity physical activity354; 355 and is also 

perceived to be more enjoyable.356 Furthermore, integrating sleep strategies and wellbeing 

initiatives into behaviour change interventions may enhance their acceptability and 

effectiveness. Research shows individuals are more likely to make sustainable behaviour 

change when they receive social support.357; 358 Likewise, mindfulness is associated with 

increased engagement in positive health behaviours.359; 360 Future research investigating the 

public’s acceptability of these popular messages is warranted. 

A pertinent finding to emerge from our review was that the majority of titles promoted lifestyle 

behaviours concurrently, with just seven titles promoting stand-alone behaviours. This contrasts 

current public health initiatives where the tendency is to promote lifestyle behaviours in 

isolation.32; 251; 273 Evidence to support the promotion of multiple lifestyle behaviours is 
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accumulating, however. For example, cross-sectional research shows healthy and unhealthy 

lifestyle behaviours cluster.204; 205; 206; 256 Findings from these clustering studies indicate 

individuals who are meeting recommendations for one lifestyle behaviour are more likely to be 

meeting recommendations for other behaviours, and vice versa. Recent work indicates adopting 

multiple healthy lifestyle behaviours is also important for optimal wellbeing.235 Thus, framing 

lifestyle behaviour messages around the adoption of concurrent healthy lifestyle behaviours 

may have relevance for not only improving health, but also wellbeing. 

Whole lifestyle approaches were consistently emphasised across popular self-help titles, 

indicating this is a message that resonates with the public. Prochaska et al.33 have previously 

documented the benefits of targeting concurrent lifestyle behaviours.33 At the individual level, 

successfully improving one lifestyle behaviour may lead to the confidence and self-efficacy to 

improve other behaviours.33 At the population level, targeting concurrent behaviours is likely to 

be both an efficient and cost-effective approach.33 Experimental research should investigate 

whether promoting nutrition, physical activity, sleep, and wellbeing, concurrently, is a viable 

option for promoting positive health.  

In the current study, we adopted an innovative approach to identify novel ways to promote 

lifestyle behaviour messages. To our knowledge, this review is the first to explore the 

combination of nutrition, exercise, sleep, and wellbeing in popular media. However, it is 

important to bear in mind the limitations of the current research. Firstly, it is beyond the scope of 

the study to analyse the scientific evidence underpinning the philosophies promoted. Secondly, 

we cannot determine whether individuals actioned the advice provided in the titles reviewed. 

Finally, the demographics of those purchasing and downloading the titles are unknown, limiting 

the generalizability of our findings. Nonetheless, the findings have application for the 

development of initiatives promoting lifestyle behaviour change. Further research exploring the 

application of these findings is strongly recommended. 

Conclusion 

Popular lifestyle books and podcasts have been reviewed to identify behaviour change 

messages that are engaging and resonate with the public. Using this innovative approach, we 
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found whole lifestyle approaches were consistently emphasised across the titles. Our findings 

also highlight the popularity of philosophies that promote low sugar, limited processed food, 

moderate physical activity, and high intensity exercise. Future research might consider exploring 

the implications of promoting nutrition, physical activity, sleep, and wellbeing behaviours 

concurrently. Taken together our research findings provide insight into potential messages to 

incorporate into lifestyle behaviour change interventions. 
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Chapter 7 

Development and utility of BE Well: A tool to assess 

satisfaction with positive health behaviours 

 

Preface 

Multiple wellbeing and lifestyle behaviours are promoted concurrently in popular media (Chapter 

6). However, public health initiatives integrating the promotion of concurrent wellbeing and 

lifestyle behaviours are limited. Based on the convergence of findings from the previous studies, 

the final series of studies (Chapter 7-8) explores the implementation of positive health. 

To meet the needs of individuals and population groups the ability to prioritise the most 

appropriate wellbeing or lifestyle behaviours would be beneficial. Individuals are unlikely to 

modify wellbeing or lifestyle behaviours unless they consider the behaviours to be a high-priority 

for change. However, no instrument to assess satisfaction across multiple wellbeing and 

lifestyle behaviours, concurrently, is available. The objective of this chapter was to develop a 

tool comprising multiple positive health behaviours to identify quickly (a) behaviours individuals 

are satisfied with and (b) high-priority goals for positive health behaviour change. In addition, the 

utility of the tool is assessed.  
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Abstract 

Background. Positive health comprises high levels of health and wellbeing. Developing 

initiatives integrating multiple wellbeing and lifestyle behaviours is likely to be important for 

promoting positive health. An instrument to identify quickly the positive health behaviours 

individuals are most, or least, satisfied with would have relevance within the constraints (e.g., 

time) of clinical and population-level settings. Findings can inform interventions targeting high-

priority behaviours for change. 

Objective. The aim of this study is to develop a tool comprising multiple positive health 

behaviours to identify quickly (a) behaviours individuals are satisfied with and (b) high-priority 

behaviours for change. A secondary aim of this study was to assess the utility of the tool. 

Methods. The BE Well (Brief Evaluation of Wellbeing) tool was developed by an expert panel 

drawing on literature from positive psychology and public health research. A sample of 

participants were recruited to test the reliability using a convenience-sampling strategy. Two-day 

test-retest reliability was calculated for each item using Pearson product-moment correlation co-

efficient. A second sample of adults were recruited to investigate the utility of BE Well. For each 

BE Well item, descriptive statistics were used to calculate participants’ satisfaction. 

Results. BE Well comprised 21-items to assess nutrition, physical activity, sedentary behaviour, 

sleep, relationships with others, mindfulness, giving, hobbies and interests, and work and 

finance. All items, with the exception of three, were reliable in a sample of 27 adults. The 

median and mean reliability scores for the audit were r = 0.77 and r = 0.73, respectively. Testing 

the utility of the tool in a sample of 27 participants shows the majority of participants identified 

they should eat less sugar and processed food (89%), engage in less screen-time (85%), spend 

more time outdoors (85%), and do more exercise (81%). 

Conclusion. BE Well is the first instrument to assess the satisfaction and priority placed on 

changing multiple wellbeing and lifestyle behaviours. 
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Introduction 

In 1946 the World Health Organization defined health as “a state of complete physical, mental, 

and social well-being and not merely the absence of disease or infirmity” (p. 1315).1 Although 

this holistic and positive definition of health continues to be used today, initiatives explicitly 

designed to promote positive health are limited.38 Health systems in most societies operate 

within a deficit model,38 with a focus on disease treatment and harm reduction.38; 57 However, 

the escalating costs associated with this deficit model of health are unsustainable. In New 

Zealand, for example, healthcare expenditure has increased by NZ$2,404 per person over the 

past 50-years.8 Reorienting the deficit-based health system toward a positive health framework 

may provide a cost effective solution to the current approach of treating poor health.361 

A positive health framework integrates initiatives from the disciplines of positive psychology and 

public health and is ideal for promoting optimal health and optimal wellbeing.3; 14 Positive 

psychology research has identified connecting with others, being mindful, giving, and learning 

are important for optimal wellbeing.65 Likewise, public health research shows healthy lifestyle 

behaviours—including nutrition, physical activity, and sleep—are associated with both optimal 

health27; 28; 29; 30 and optimal wellbeing.235 There is also evidence to indicate lifestyle behaviours 

cluster together and those who engage in multiple healthy lifestyle behaviours are more likely to 

have optimal wellbeing.256 Furthermore, a recent prototype analysis of laypersons’ definitions of 

flourishing (viz. optimal wellbeing) highlights the concomitant role of lifestyle behaviours, social 

relationships, and personal interests for optimal wellbeing.175 Taken together, this research 

highlights a range of wellbeing and lifestyle behaviours that are important for positive health. 

Initiatives incorporating multiple wellbeing and lifestyle behaviours may provide an effective 

strategy for promoting positive health. However, positive health initiatives would likely be more 

effective if the behaviours promoted resonate with the intended audience. Behaviour change 

theories indicate action-oriented messages are unlikely to resonate, unless individuals consider 

the behaviour a high-priority for change.362; 363 Furthermore, success in changing behaviours is 

more likely to be achieved when target audiences actively participate in identifying their own 

high-priority goals.363 Having an instrument to identify quickly the positive health behaviours 

individuals are most, or least, satisfied with would have relevance within the constraints (e.g., 
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time) of both clinical and population-level settings. Findings can be used to inform interventions 

targeting high-priority behaviours for change. 

Although psychology instruments are available to measure satisfaction across multiple domains 

of wellbeing,364 these instruments neglect to consider lifestyle behaviours. On the other hand, 

instruments to identify priority-goals for change are available in public health.174 However, public 

health instruments measure isolated, rather than multiple, lifestyle behaviours and also neglect 

to consider wellbeing. To our knowledge, there are currently no instruments available to assess 

quickly the satisfaction and priority placed on changing multiple wellbeing and lifestyle 

behaviours. The overarching aim of this study is to develop a tool comprising multiple positive 

health behaviours to identify quickly (a) behaviours individuals are satisfied with and (b) high-

priority behaviours for change. A secondary aim of this study was to assess the utility of the tool. 

We anticipate that the tool will have application for practitioners promoting positive health in 

both clinical- and population-level settings.  

Methods 

The methods comprise two sections describing the development and utility of the tool. Auckland 

University of Technology Ethics Committee grant ethical approval to conduct the study on 24 

August 2015 (AUTEC 15/263). 

Development of BE Well 

The BE Well (Brief Evaluation of Wellbeing) tool was developed to assess individuals’ 

satisfaction with multiple wellbeing and lifestyle behaviours in order to identify high-priority 

behaviours for change. BE Well was developed by a panel of researchers with expertise in 

public health, physical activity, nutrition, wellbeing, and positive psychology. Literature from 

positive psychology and public health were drawn on to identify possible behaviours for 

inclusion. The literature included work on the clustering of lifestyle behaviours for health204; 205; 

206 and optimal wellbeing,256 laypersons’ perceptions of wellbeing,175 and the Five Ways to 

Wellbeing.65; 246 For a behaviour to be included in the instrument, panel consensus was 

required. In total 21-items assessing a range of wellbeing and lifestyle behaviours were agreed 

on (Table 18). 
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Table 18. Behaviours assessed in BE Well 

Lifestyle behaviours Wellbeing behaviours 
 

 Exercise 

 Time sitting 

 Screen-time 

 Unprocessed food 

 Processed food and sugar 

 Alcohol 

 Sleep 

 Time outdoors 

 Time with spouse/partner 

 Time with parents 

 Time with children 

 Time with friends 

 Time with colleagues 

 Time and attention 

 Contributing to household 

 Hobbies and interests 

 Time alone 

 Rest and relaxation 

 Play and fun 

 Work 

 Money/financial matters 
 

In contrast to current practice in physical activity literature, “time sitting” and “screen-time” were 

treated as two independent categories. This decision was made, as screen-time contributes to 

poor sleep200 and might also displace time interacting with others (e.g., partner, children, etc.). 

Satisfaction with each item was assessed on a 9-point scale (1-9). The question “Please 

indicate how comfortable you felt with these different areas of your wellbeing over the past four-

weeks” headed the scale. The scale was anchored by 1 (a lot less), 5 (about right), and 9 (a lot 

more) (Appendix G). The question (how comfortable you felt with) was chosen to take into 

account both the satisfaction and the priority placed on changing behaviours. Behaviour change 

theories suggest that if an individual indicates “less” or “more” they are likely to be either 

contemplating or planning to change the behaviour.173 Conversely, if an individual has no 

interest or does not recognise the need to change a behaviour they are likely to indicate the 

behaviour is “about right”.173  

Wording and comprehension of the BE Well tool were tested in a small sample of eight adults 

and minor adjustments were made accordingly. 

Reliability of BE Well 

Participants were recruited through the researchers’ networks using a snowball technique. To 

determine test-retest reliability of BE Well, the tool was completed by participants two-weekdays 

apart. Reliability of the items comprising the tool were analysed using Pearson product-moment 

correlation co-efficient. Cohen’s r-values were used to determine the strength of the 

correlations. 
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Results 

In total 27 participants completed the reliability study. The median and mean reliability scores 

for the audit were r = 0.77 and r = 0.73, respectively. The findings show strong correlations for 

all items with the exception of the items measuring unprocessed food (r = 0.47; medium), 

processed food (r = 0.35; medium), and exercise (r = 0.23; weak) (Table 19).  

Table 19. Test-retest reliability of the BE Well tool (n=27) 

Item Correlation (r) 

Exercise 0.22  

Sugar and processed food 0.35  

Unprocessed food 0.47 * 

Time outdoors 0.54 ** 

Screen-based activities 0.60 ** 

Play and fun 0.66 ** 

Time with parents 0.73 ** 

Time with friends 0.75 ** 

Sleep 0.76 ** 

Sitting 0.76 ** 

Contribution to household 0.77 ** 

Time alone 0.78 ** 

Rest and relaxation 0.78 ** 

Hobbies 0.79 ** 

Time helping others 0.82 ** 

Money 0.86 ** 

Alcohol 0.87 ** 

Work 0.90 ** 

Time with spouse 0.90 ** 

Time with children 0.98 ** 

Time with colleagues 0.98 ** 

*p < 0.05; ** p ≤ 0.001   

 

Utility of BE Well 

Study design 

Participants completed the BE Well tool prior to beginning a four-week intervention. For the 

purposes of this study, only the BE Well data is reported on. 
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Convenience-sampling methods were employed to recruit 30 participants into a positive health 

feasibility study. Participants were required to be age 20 years or over. There were no further 

eligibility criteria. Due to a low initial response rate, recruitment occurred in two phases (Phase 1 

and Phase 2).  

Phase 1. Participants were recruited from a white-collared workplace setting. The study was 

advertised for two-weeks on the staff intranet site (14 September to 26 September 2015). 

Individuals contacted the lead researcher directly to express interest in the study and were 

emailed a link to the study website, a participant information sheet, and consent form. To 

participate, individuals were required to complete the consent form and returned it to the 

research team. Individuals received two follow-up reminders to return their consent forms. 

Phase 2. A web-based recruitment strategy was employed. The study was advertised on social 

media (Facebook, 2 November 2015) and a snowball technique was used to recruit participants. 

Participants were directed to the study website that contained detailed study information, a 

participant information sheet, and a consent form. To participate individuals were required to 

complete a consent form and returned it via email to the research team. 

The BE Well tool was administered to assess satisfaction across multiple wellbeing and lifestyle 

behaviours and to identify high-priority behaviours for change. Microsoft Excel (Microsoft Office, 

2013) was used to calculate descriptive statistics. To examine the distribution for each item 

comprising the BE Well tool, responses were collapsed into three categories: should do less 

(response scale 1-4), about right (response scale 5), and should do more (response scale 6-9).  

Results 

Of the 31 participants who consented to the study, 27 participants (20% male) completed the 

BE Well tool. The mean age of participants was 35 years. In total, 85% of the sample were of 

European ethnicity (11% Maori/Pacific; 4% Asian). 
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Figure 10. Proportion of the sample indicating they should do less, were about right, or should do more for 

each item assessed in the BE Well tool (n=27) 

 

Figure 10 shows the majority of participants identified a desire to eat less sugar and processed 

food (89%), spend less time on screens (85%), spend more time outdoors (85%), and do more 

exercise (81%). Participants indicated they want to spend more time with friends (78%), 

however, they indicated that the time they spend with their spouse/partner (54%), parents 

(53%), and work colleagues (60%) was about right. 
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Discussion 

To promote positive health, it would be useful to identify specific wellbeing and/or lifestyle 

behaviours to prioritise. To our knowledge, BE Well is the first instrument, comprising multiple 

wellbeing and lifestyle behaviours, that can be used to quickly identify positive health 

behaviours individuals are most or least satisfied with. Our findings show the majority of items in 

the tool were reliable in a sample of 27 adults (median: r = 0.77; mean: r = 0.73). Investigating 

the utility of BE Well in an intervention setting shows the majority of participants identified they 

should eat less sugar and processed food, engage in less screen-time, spend more time 

outdoors, and do more exercise.  

Comparable research investigating satisfaction across multiple wellbeing and lifestyle 

behaviours is limited. Perhaps unsurprisingly, when implementing the BE Well tool most 

participants in our sample indicated they want to send less time on screens (85%) and more 

time outdoors (85%). These findings have important implications for positive health, as 

exposure to artificial and natural light influences sleep rhythms.199 Emerging research shows 

using light emitting devices prior to bed increases evening alertness, delays sleep onset, and 

reduces next day alertness.199; 200 In contrast, exposure to natural light during the day is 

important for regulating circadian rhythms.194  Findings from a recent study show exposure to 

the natural environment attenuated insufficient sleep.365 Spending more time outdoors also 

offers opportunities to be active. Conversely, screen use is associated with increased levels of 

sedentary behaviour. Action-oriented messages promoting ways to decrease screen-time and 

increase time spent outdoors should be considered. 

Findings from a previous study investigating laypersons’ perceptions of optimal wellbeing show 

healthy lifestyle behaviours were key to how the public defined their wellbeing.175 In addition, 

important pathways to wellbeing were identified and included healthy lifestyle behaviours 

(including healthy eating, physical activity, and sleep), social relationships, and personal 

interests.366 Whilst this previous evidence shows people consider healthy lifestyle behaviours 

important to their wellbeing, in our study most of the sample were not satisfied with the amount 

of exercise they were doing or processed foods they were eating. Our findings suggest focusing 
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on these lifestyle behaviours may be important in a positive health intervention. However, in 

light of the low reliability of these items, further research is needed. 

Behaviour change theories suggest individuals are more likely to modify a behaviour when they 

consider the behaviour to be a high-priority for change.363 The subjective nature of BE Well is an 

advantage, as respondents can weight behaviours in any way they choose. BE Well, therefore, 

allows the most salient positive health behaviours to be identified. Compared with generic 

interventions, evidence shows tailored behaviour change interventions are likely to engage 

individuals.367; 368 The BE Well tool has relevance in a clinical setting as the tool can be 

administered to quickly identify and prioritise behaviours an individual is least satisfied with. 

Similarly, BE Well can be administered to population groups (e.g., workplaces) to identify the 

behaviours pertinent for change within the specific population. Behaviour change researchers 

have attributed unexpected improvements in control groups to baseline assessments of 

behaviour change.369; 370 BE Well therefore has potential to be used as a brief intervention to 

raise awareness of wellbeing and lifestyle behaviours important for positive health. Further 

research investigating the application of BE Well is strongly recommended. 

The integration of multiple wellbeing and lifestyle behaviours in the BE Well tool makes a novel 

contribution to the literature. However, these findings should be considered in the context of the 

study limitations. Firstly, reliability of the nutrition and exercise items were low to moderate 

indicating further refinement of these items is necessary. Closer examination of responses to 

the unprocessed and processed food items revealed wording may have attributed to the 

decreased reliability, with some participants moving to mirror opposite ends of the scales 

between trials (e.g., indicating they want to eat a lot less to a lot more sugar and processed 

foods). Further iterations of the instrument should focus on the development of wording and 

comprehension of these items. Secondly, carry-over or practice effects may influence test re-

test reliability. Finally, the sample sizes of studies were small and homogenous; the results may 

not be generalizable to wider groups. For future applications, it is recommended that the BE 

Well tool is assessed for reliability and validity in the population intended for study. 

  



 

 

108 

Chapter 8 

Acceptability and feasibility of a positive health intervention 

 

Preface 

There is currently a paucity of academic research integrating the promotion of wellbeing and 

multiple lifestyle behaviours in practice. In this chapter (Chapter 8), an innovative positive health 

intervention was developed based on the convergence of findings from the previous studies. 

Specific findings from this research that guided the development of the intervention were: 

 Preference for non-prescriptive approaches (Chapter 5) 

 Social support (Chapter 5) 

 Consideration of individual variation (Chapter 2 and Chapter 5) 

 Convergence of findings to support promoting multiple lifestyle behaviours, concurrently 

(Chapters 2, 4-6) 

The acceptability and feasibility of the novel positive health intervention are explored.   
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Abstract 

Background. Although the promotion of wellbeing is explicit in policy, most initiatives in public 

health focus on preventing disease. Consequently, there are limited examples of interventions 

targeting wellbeing and lifestyle behaviours to promote positive health.  

Aim. The aim of this study is to evaluate the acceptability and feasibility of N=ONE; an 

intervention integrating multiple wellbeing and lifestyle behaviours. The intervention was non-

prescriptive and completed in pairs over four-weeks. 

Methods. Participants were recruited into a feasibility study using convenience-sampling 

methods. Participants’ wellbeing and lifestyle behaviours were rated by themselves and a 

partner using the BE Well audit tool. Participants completed a four-week intervention comprising 

weekly wellbeing and/or lifestyle challenges; challenges were devised by participants and their 

partners based on their BE Well audit results. Weekly challenges were submitted to the 

research team and were coded into pre-determined wellbeing and lifestyle categories using 

directed content analysis. To explore acceptability, all participants were invited to take part in a 

post-intervention telephone interview. Qualitative content analysis was used to code and 

categorise the telephone interview transcripts into sub-themes and themes. 

Results. Thirty-one participants were recruited into the study. In total 89 challenges were 

submitted by 25 participants. The majority (59%) of challenges focused on nutrition, sleep, and 

exercise. Telephone interviews (n=25) show strengths of the intervention include the BE Well 

audit tool, tailored challenges, weekly surveys, and weekly emails. Limitations include the timing 

of the intervention, penalty, and limited interactive content. Polarising feedback was given for 

the social support component and the length of the intervention. 

Conclusion. With modifications, N=ONE, or a similar intervention integrating wellbeing and 

lifestyle behaviours, is likely to be an acceptable and feasible intervention for promoting positive 

health. 
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Introduction 

In most societies, including New Zealand, health systems operate within a deficit health 

model.38 Within this model the emphasis, both fiscally and through practice, is primarily on the 

treatment of disease.38 In spite of specific reference to the promotion of wellbeing in policy 

documents,2 public health initiatives explicitly designed to promote wellbeing are limited. In New 

Zealand, for example, the government’s Health Promotion Agency was established to “promote 

health and wellbeing and encourage healthy lifestyles”.5 Yet of New Zealand’s annual $15.6 

billion healthcare budget,6 the Health Promotion Agency receives only $25-$33 million,6of which 

the bulk is spent on harm reduction (e.g., reducing alcohol, gambling, and smoking).5  There is 

no doubt that treatment of disease is important. However, the escalating costs of treating poor 

health are unsustainable.  

In contrast to deficit health models, a positive health framework seeks to promote health as a 

“state of complete physical, mental, and social wellbeing and not merely the absence of 

disease”.1; 3; 14 Promoting this holistic and positive notion of health may provide a cost effective 

alternative to the current approach of treating poor health.361 In positive psychology, initiatives 

explicitly designed to promote optimal wellbeing at a population level are emerging. These 

initiatives target important dimensions of subjective and psychological wellbeing, such as 

connecting with others, mindfulness, giving, and learning.21; 23; 24; 25 While positive psychology 

makes an important contribution to the promotion of positive health, it is our view that the 

discipline has neglected to consider and promote lifestyle behaviours.  

Research indicates lifestyle behaviours—such as healthy eating, regular physical activity, and 

sufficient sleep—are important for optimal health27; 28; 29; 30 and optimal wellbeing.235; 256 Public 

health guidelines and policies have been developed to promote nutrition and physical activity 

behaviours.247 However, the emphasis in public health is on alleviating health risk, rather than 

promoting positive health. The development of guidelines and promotion of lifestyle behaviours 

are therefore guided by the minimum dose to prevent disease.27 Furthermore, in spite of 

evidence to support the clustering or co-occurrence of healthy and unhealthy behaviours,204; 205; 

256 lifestyle behaviours are promoted in isolation.251; 273 In order to reorient public health toward 
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an overarching framework for positive health, a concerted effort to integrate the promotion of 

wellbeing and multiple lifestyle behaviours should be considered. 

In recognition of the need for developing an inter-disciplinary approach for promoting positive 

health, N=ONE: Be your own Experiment was developed. N=ONE is a positive health 

intervention which integrates positive psychology and public health initiatives to promote 

wellbeing and lifestyle behaviours. Prior to implementing a large-scale trial to determine the 

effectiveness of N=ONE, it is necessary to determine the feasibility and acceptability of the 

intervention.371 Feasibility studies are useful for identifying potential problems with the 

recruitment, acceptability, implementation, and practicability of an intervention.371 Early 

identification of issues or problems with interventions is important, as public health resources 

and funding are limited. The overarching aim of this study was, therefore, to evaluate the 

acceptability and feasibility of N=ONE; a novel intervention designed to promote positive health.  

Methods 

Study design 

This research reports on qualitative data collected from a positive health feasibility study. 

Auckland University of Technology Ethics Committee granted ethical approval to conduct the 

study on 24 August 2015 (AUTEC 15/263). 

Participants and setting 

Convenience-sampling methods were employed to recruit participants into the feasibility study. 

Participants were required to be over 20 years. There were no further eligibility criteria. 

Participation in the study was voluntary and no incentives were provided. Due to a low initial 

response rate, recruitment occurred across two settings (Phase 1 and Phase 2).  

For Phase 1, participants were recruited from a white-collared workplace setting. The study was 

advertised for two-weeks on the staff intranet site during September 2015. Individuals contacted 

the lead researcher to express interest in the study and were emailed a link to the study 

website, a participant information sheet, and consent form. To participate individuals were 
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required to complete the consent form and returned it to the research team. Individuals received 

two follow-up reminders. 

For Phase 2, a web-based recruitment strategy was employed. The study was advertised on 

social media (Facebook, 2 November 2015) and a snowball technique was used to recruit 

participants. Participants were directed to the study website that contained information about the 

study, a participant information sheet, and a consent form. To participate individuals were 

required to complete the consent form and returned it via email to the lead researcher. 

Intervention description 

N=ONE: Be your own Experiment was the positive health intervention developed. The name 

reflects the intervention premise that individuals should try to make small tailored lifestyle 

changes to determine what works for them. The initiative comprised a four-week game to 

promote and raise awareness of evidence-based behaviours important for positive health 

(Figure 11).  

 
 

Figure 11. Overview of N=ONE intervention 

 

To complete the game participants were to enlist a partner (e.g., spouse, friend, family member, 

etc.). The rationale for including a social support component was based on previous research 

which shows motivation and adherence to change are increased with social support.357; 358; 372 

Step 1:  
Enlist a partner 

Step 2:  
Use the BE Well tool to audit your 
wellbeing & your partner’s 
wellbeing (and vice versa) 

Step 3:  
Design weekly challenges and 
choose a penalty 

Step 4:  
Complete weekly challenges 



 

 

113 

Participants’ partners were encouraged to participate in the intervention, but were not required 

to complete the research component. 

Participants used the BE Well (Brief Evaluation of Wellbeing) tool to audit their personal 

wellbeing and their partners wellbeing, and vice versa (Appendix G). The BE Well tool 

comprises 21-items and is used to understand the priority given to changing different wellbeing 

and lifestyle behaviours. Behaviours include nutrition, physical activity, sedentary behaviour, 

sleep, screen-time, relationships with others, mindfulness, giving, hobbies and interests, and 

work and finance. The behaviours audited in BE Well were informed by literature on the 

clustering of lifestyle behaviours for health204; 205; 206 and wellbeing,256 laypersons’ perceptions of 

wellbeing,175 and the Five Ways to Wellbeing initiative.65; 246  

The BE Well audit results were used to identify the behaviours participants were least satisfied 

with. Participants self-developed four challenges (i.e., one challenge per week) for their partner, 

and vice versa, to address these high-priority behaviours for change. The weekly challenges 

utilised a small-changes approach where challenges were based on making small and 

achievable changes.373  

There is a considerable amount of research to show individuals encounter numerous barriers 

when attempting to change behaviours.185 We therefore considered it important to portray that 

failure could be used as an opportunity for self-reflection and growth. Partners agreed on a self-

developed light-hearted penalty to complete if they were unsuccessful at adhering to their 

challenge for the week. Participants were provided examples of penalties for guidance (e.g., 

donate to a charity, do something nice for partner, wear something funny to the shops), but 

were not constrained to these. The penalty was included as a fun element to motivate 

individuals to adhere to their weekly challenges. 

Intervention delivery 

The four-week intervention ran from 28 September 2015 to 25 October 2015 for Phase 1 and 

from 9 November 2015 to 6 December 2015 for Phase 2. The intervention was delivered using 

a web-based platform (website and email). Evidence shows well designed web-based health 
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interventions can be effective, cost-effective, and can reach large segments of the population.374 

An intervention website included instructions, frequently asked questions, and ethical 

information (participant information sheet and consent form). All communication between 

researchers and participants throughout the intervention was via email.  

Each Monday during the intervention, the researcher emailed participants a reminder to focus 

on their new challenge for the week. For Phase 2 only, the email also included a link to a weekly 

survey where participants were encouraged to reflect and report on how their previous week’s 

challenge went.  

Measures 

Weekly challenges 

For Phase 1, details on participants’ challenges were collected at the conclusion of the 

intervention. For Phase 2, participants submitted their challenges to the research team via the 

weekly online survey. The survey link was included in the email sent each Monday. Participants 

who had not submitted their challenges by Wednesday received a reminder email. 

Telephone interviews 

All those who consented to participate in the feasibility study were invited via email to take part 

in a post-intervention qualitative telephone interview. Telephone interviews are a versatile 

method for collecting in-depth qualitative data,375 and offer several advantages over face-to-face 

data collection including lack of geographical constraints and reduced social pressure.375  

All individuals who consented to participate in the intervention (who may or may not have 

completed the intervention) were invited to take part in an interview.371 Interviews were 

scheduled with participants to take place within two weeks of concluding the intervention. At the 

beginning of the telephone interview participants were briefed on the purpose and were 

encouraged to consider the strengths and limitations of the intervention. A semi-structured 

format with standardised questions was used (Table 20). Where appropriate, probes were used 

to elicit further discussion and to gain more in-depth insights. In addition, supplementary notes 
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were taken. A female researcher (KP) with previous qualitative experience led all the telephone 

interviews. 

Table 20. Telephone interview schedule 

 At the beginning of the game, you were asked to audit your wellbeing and your partner’s wellbeing (and 
vice versa). What did you think of this process? 

 Were there any areas where your ratings differed? 

 Over the four-week game, you were asked to complete weekly challenges. Do you have any comments on 
this process? Were there any challenges you preferred/disliked? Why? 

 Do you have any comments on the overall structure of the game? What did you like/dislike? What would 
you improve? 

 Did you notice any improvements to yours or your partner’s health or wellbeing as a result of completing 
the challenges? 
 

 

Data analysis 

Challenges 

The weekly challenges were re-read several times prior to coding. Directed content analysis 

was adopted to code the challenge data as it is a recommended method of content analysis 

when existing theory of a construct exists.376 As such, challenges were coded into pre-

determined categories based on positive health behaviours376 which included: nutrition 

(processed/unprocessed food), alcohol, exercise, sleep, screen-time, sedentary behaviour, 

slow, connect, give, interest/hobbies, work-life balance, and money/finances. 

Telephone interviews 

Audio-recordings of telephone interviews were transcribed verbatim (KP). De-identified 

transcripts were re-read several times in order to become familiar with the data. Transcripts 

were imported into NVivo (NVivo 10 for Windows; QSR International Pty Limited) for analysis. 

Using the interview guide as a starting point, qualitative content analysis was used to code the 

data.264 The codes were reviewed and categorised into sub-themes and themes (KP). 
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Results 

Participant characteristics 

Overall, 31 participants were recruited into the study (Figure 12). Of those who consented, 25 

participants submitted weekly challenges and 24 participants (completers n=21; non-completers 

n=4) agreed to take part in the telephone interview. One participant declined to take part in the 

interview due to a health issue. The remaining participants did not respond to their email invites; 

three attempts were made to contact these participants.  

 
 

Figure 12. Flow chart of participant recruitment 

 

Characteristics for participants are shown in Table 21. The majority of participants were female. 

Most participants completed the intervention with their spouse/partner. 

Table 21. Participant characteristics  

Variable Characteristics of participants 
who submitted challenges 

Characteristics of participants 
who completed telephone 

interview 

Total (n) 25 24 
Age (mean) 35 years 34 years 
Gender 

Female 
Male 

 
80% 
20% 

 
80% 
20% 

Ethnicity 
European 
Maori 
Asian 

 
84% 
12% 
4% 

 
84% 
12% 
4% 

Partner 
Spouse/partner 
Friend 
Work colleague 
Other 

 
57% 
22% 
17% 
4% 

 
60% 
20% 
16% 
4% 

 

Withdrew 
n=5 

Completed intervention 
n=25 

Total consenting  
N=31 

Completed interview 
n=4 

Completed interview 
n=21 
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Challenges 

In total 89 challenges were submitted by participants (out of a possible 100). With the exception 

of screen-time, most of the challenges clearly aligned with the pre-determined categories. 

Challenges based on avoiding screen-time while in bed were coded as sleep, breaking up 

screen-time was coded as sedentary behaviour, and all other screen-based challenges were 

coded as screen-time. Cases which did not represent a pre-determined positive health 

behaviour were classified as other (e.g., to take supplements, to bend at the knees). 

Figure 13 shows 59% of the challenges focused on either nutrition (22%), sleep (20%), or 

exercise (17%). Challenges based on wellbeing behaviours were less popular.  

 

 
 

Figure 13. The proportion of challenges representing each positive health behaviour. 

 

Emerging themes 

The telephone interviews were approximately 15-minutes. Analysis of the data indicates 

saturation was achieved. In total five key themes emerged from the data including: audits, social 

support, delivery, challenges, and penalty (Table 22). Table 22 provides a summary of sub-

themes and illustrative quotes (codes).  
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Audits 

Participants liked the simplicity of the audits. Behaviours most frequently mentioned included 

social connections, work-life balance, hobbies and interests, and sleep. Participants indicated 

the audits were useful for raising awareness of behaviours they had not spent time considering.  

Participants who did have a partner that rated them considered the partner audit process 

beneficial. However, some participants indicated they needed to know their partner well to 

complete the partner audit: “I think the closer you are with your friend, the better they know you. 

I think it would be more difficult with a friend you didn’t know as well” (Participant [P] 27). 

Consequently, not everyone completed the partner audit component. One participant indicated 

the partner audit was the reason she did not complete the intervention stating: “I would never 

rate her on those areas. I wouldn’t rate anybody” (P04). 

Social support 

Most participants enjoyed completing the intervention with a partner; encouragement, 

motivation, and accountability were among the benefits reported. However, a minority of 

participants indicated they did not benefit from the social support component, as their partner 

was not committed to the intervention. Four females indicated they would have preferred to 

complete the intervention with their spouse/partner, rather than a friend. However, their 

spouse/partner was not interested: 

Participant: I think it would have been really good if my partner [rather than a friend] and 

I were doing it together. 

Interviewer: Would he have completed it with you? 

Participant: Probably not. 

Delivery 

Participants liked the weekly email reminders. Two participants noted, however, that emails “get 

lost” and suggested text message or Facebook reminders. A common view among participants 

was that the weekly surveys were quick and easy to complete. Some participants suggested 
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that the intervention would have benefited from a more interactive component. Views regarding 

the intervention length were inconsistent. Some enjoyed the four-week intervention, while others 

thought a longer intervention would be more appropriate for eliciting long-term behaviour 

change. The majority of participants agreed the intervention took place during a “busy time of 

year” which affected their normal routines. 

Challenges 

Participants reported that their challenges were based on behaviours they previously did well or 

needed “tweaks”. The majority of participants found the process of designing the challenges 

“enjoyable and straightforward”. However, a minority (n=3) said designing the challenges was 

difficult as it required motivation. About half the participants discussed the relationship between 

the wellbeing and lifestyle behaviours. A consequence of working late, for example, results in 

poor meal choices and going to bed later. Conversely, a participant indicated her exercise 

challenge “was also a way of spending time with my husband and being in the outdoors. A 

couple of birds with one stone” (P11). The majority of participants discussed positive changes 

they made; these changes ranged from avoiding technology while in bed, to joining the gym, 

and regularly cycling to work regularly. Participants indicated the challenges they preferred 

offered multiple benefits. In addition, their preferred challenges focused on behaviours they 

were confident in changing and/or wanted to change. In contrast, participants disliked the 

challenges that focused on behaviours they did not consider a priority, identified barriers beyond 

their control, or lacked confidence in changing. 

Penalty 

Very few participants implemented the penalty. Reasons for not implementing the penalty 

included; the challenges were enough on their own, the idea was silly, and it fell by the wayside. 

The minority of participants who did implement the penalty described it as motivating: “It was a 

good motivator. Even though it was a penalty, we made it fun” (P02).  
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Table 22. Summary of emerging themes, sub-themes, and illustrative quotes 

Theme and Sub-themes Illustrative quote (Participant ID) 

 
Audits 

 

Increased conscious awareness I think it was one of those things that you think about but you never 
really want to admit. I think it brought things out to the forefront and 
pointed out things you maybe hadn’t been too aware of before. (P18) 
 

Partner rating It was nice to see an outsider’s perspective even though he is a close 
friend it was really good to see if there are any differences between the 
way others perceive you and the way you see yourself. (P27) 
 

Simplicity It was easy and it was clear were we needed to get better, or change, or 
adapt. (P25) 
 

 
Social support 

 

Encouragement, motivation, 
accountability 

It was good having someone who was doing it at as well. Someone to 
see how you were going and to have a chat about it. So, I guess it was 
encouraging and motivating doing it with someone else. (P12) 
 

Lack of engagement 
 

I was really good and gave my partner her challenge on the Sunday 
night but she didn’t give me my challenges. (P10) 
 

Delivery  

Communication I think the structure was excellent I really liked the email prompts. (P09) 

Interactive Maybe something more interactive – I’m not sure what exactly that 
would entail but something that engaged you a bit more or reminded you 
that each week you’re focusing on. (P05) 
 

Length I think it was a good length. You contacted us every week that was 
good. I think it was pretty much one month. Some people might want 
longer to make the changes. (P11) 
 

Weekly surveys It was good having the surveys at the end of each week. (P03) 
 

Intervention timing  At this time of year, we have lots of functions and things that just make 
my normal routine a bit more difficult to stick to. (P17) 

Penalty My husband is a bit soft and he didn’t actually make me do anything. For 
the most part, it was me keeping myself honest. (P24) 
 

Challenges  

Reasons for choosing challenges I looked at what do I not do that I used to be good at doing. Or what am I 
doing now that I didn’t used to do. So things like, what do I actually want 
to focus on. (P24) 
 

Preferred challenges I think my favourite was the physical exercise one. Because it’s 
something I know and I actually enjoyed it. I got more out of it. The other 
ones I should do and need to do but with exercise, there were extra 
benefits. (P15) 
 
The challenges that I found easiest to complete were the ones that I 
really wanted to change anyway. (P12) 
 

Positive changes One of my challenges was to have no screen time in bed and I did 
notice a definite improvement in sleep quality. So I will keep that up. 
(P10) 
 

Concomitant behaviours So if I get off my phone and get home early enough then I will be able to 
cook myself a decent dinner and those kind of things. (P18) 
 
You would think getting up at 5am each day [to exercise] you would be 
tired but I actually have more energy than I’ve ever had. (P25) 
 

Unsuccessful challenges The [meeting socially with] work colleague one I completely failed on 
and the food diary one – because I hate doing that sort of thing. I almost 
gave up before I started. (P12) 
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Discussion 

Integrating initiatives from positive psychology into public health messages to promote 

“complete physical, mental and social well-being beyond the mere absence of disease”1 may 

provide a suitable alternative to current deficit models.361 In an attempt to reorient toward a 

framework for positive health, we evaluated the acceptability and feasibility of an initiative 

integrating wellbeing and lifestyle behaviours. Interviews with participants show strengths of the 

intervention included the promotion of multiple wellbeing and lifestyle behaviours, the BE Well 

audit tool, self-tailored challenges, weekly surveys, and weekly reminder emails. Conversely 

limitations of N=ONE included the timing of the intervention, penalty, and the limited interactive 

content. Inconsistent findings were reported for the social support component and the length of 

the intervention.  

Participants’ reflections on the relationship between multiple wellbeing and lifestyle behaviours 

was an important finding to emerge. Interestingly, the majority of tailored challenges 

concentrated on modifying nutrition, exercise, and sleep. This finding corroborates previous 

research which shows laypersons consider lifestyle behaviours important for their wellbeing.366 

There is also emerging evidence to show lifestyle behaviours are associated with optimal 

wellbeing.235; 256 Together, there is increasing evidence to support the promotion of lifestyle 

behaviours for optimal wellbeing. However, positive psychology interventions designed to 

promote wellbeing currently focus on gratitude exercises, mindfulness, positive writing, positive 

statements, strengths exercises, and hope therapy.21; 23; 25 Whilst these positive psychology 

interventions yield improvements in wellbeing,21; 25 their acceptability to the general public has 

been questioned.23 Although preliminary, our findings suggest having a greater emphasis on 

lifestyle behaviours, rather than wellbeing, may be more acceptable to the public in positive 

health interventions. Such messages might promote exercising with friends, spending time 

outdoors, or eating a healthy breakfast with family. 

In this study, accountability, motivation, and encouragement were among the cited benefits of 

completing the intervention with a partner. This is consistent with previous qualitative research 

where participants identified accountability as a factor which influences behaviour change.377 

Evidence in the literature also shows social presence is important for providing accountability 



 

 

122 

and for improving adherence to behaviour change.357; 378 However in spite of the recognised 

benefits of social support, the concerns expressed by the minority of participants and non-

participants are pertinent to consider. For example, some participants highlighted a lack of 

partner engagement and difficulty finding a partner. Previous research shows enlisting non-

participating support persons379 or incorporating social media components into interventions380; 

381 provide other options for enhancing social support and accountability. Findings from a recent 

report indicate that 49% of New Zealanders use social media to stay in touch with supportive 

friends.382 Thus, incorporating a social media aspect into further iterations of the N=ONE 

intervention might be beneficial. A social media aspect may also make the intervention more 

acceptable to those wanting an interactive component.  

There is consensus that motivating individuals to successfully adopt positive behaviours is 

challenging.258 Thus, in an attempt to encourage individuals to adopt positive health behaviours 

we used tailored challenges and a non-prescriptive approach in the current study. The majority 

of participants indicated they enjoyed working with their partner to design challenges to meet 

their needs. Previous research indicates that tailored interventions are likely to be more 

engaging, than generic public health messages and interventions.367 Furthermore, providing 

individuals with choice and encouraging them to actively participate in identifying high priority 

behaviours for change have been identified as useful behaviour change strategies.174 Further 

research needs to determine whether the combination of tailored challenges and a non-

prescriptive approaches result in long-term behaviour change in the right areas. 

Although recognition of the explicit need to promote positive health is increasing,3; 14 the 

translation and promotion of initiatives integrating wellbeing and lifestyle behaviours are limited. 

In this study, participant-designed challenges mainly concentrated on lifestyle behaviours; 

however, participants indicated the audit process increased their awareness of connecting and 

work-life balance, as well as hobbies and interests. Further iterations of the current intervention 

should consider alternative options for encouraging social support; incorporating a more 

interactive component; identifying effective ways to implement the penalty; and timing of 

intervention delivery. Further research is also needed to understand whether N=ONE, or similar 

initiatives integrating positive psychology and public health principles, can be used to effectively 

and sustainably improve health and wellbeing outcomes. 
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In spite of the contributions the study makes to the positive health literature, there are limitations 

to consider. Firstly, it was beyond the scope of this study to measure changes in health and/or 

wellbeing. Secondly, the response rate was low and comprised mainly female participants. The 

response rate may have been influenced by the requirement for enlisting a partner. In addition, 

ethical approval for the study required participants to sign, scan, and email consent forms to the 

research team, limiting the sample to those with access to a printer and/or scanner. Whilst the 

findings from this study provide valuable insights into the feasibility and acceptability of the 

intervention, caution in generalizing the findings is advised. Further research in larger and more 

diverse samples is required to determine whether N=ONE, or similar initiatives, are effective for 

improving positive health. 
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Chapter 9 

General discussion 

 

Summary 

A disconnect between positive health policy and deficit-based practice provided the starting 

point for this doctoral thesis. Positive psychology and public health were identified as two 

disciplines that could contribute toward addressing this gap and reorienting the health system 

toward promoting positive health. Positive psychology not only provides robust articulations of 

optimal wellbeing,17; 18; 19; 62 but has also begun to translate wellbeing into practice.21; 22; 23; 24; 25 

However, in doing so positive psychology has neglected to consider the role lifestyle behaviours 

might play in maintaining or optimising wellbeing. Lifestyle behaviours are not only central for 

day-to-day living, but they also underpin optimal health. 27; 28; 29; 30 Public health on the other 

hand, recognises the need to promote lifestyle behaviours at the population level, but in reality 

the focus has been on disease prevention.  

To address the disconnect between positive health policy and deficit-based practice and to 

reorient toward a framework for positive health, a better integration of disciplines was needed. 

Accordingly, this thesis integrates positive psychology and public health. The overarching aim of 

the doctoral research was to explore an approach for reorienting toward a framework for 

positive health. Biological plausibility, epidemiological research, and translational research were 

used to guide the direction of this exploratory thesis. 

Research contributions and implications 

As a whole, the findings from this doctoral research make a unique and substantial contribution 

to the body of knowledge. Wider contributions of this doctoral work include: 

 Refining a framework for positive health through the integration of biological plausibility, 

positive psychology, and public health. 
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 The convergence of biological (Chapter 2), epidemiological (Chapter 4), and 

translational (Chapters 5-8) research to endorse promoting multiple lifestyle behaviours 

concurrently in a positive health framework. 

 Integrating wellbeing and lifestyle behaviours to translate positive health into practice. 

Specific contributions that the research makes to the literature are presented below. 

Biological plausibility 

i. Hormetic model of wellbeing 

An initial step in determining whether lifestyle behaviours might be useful for promoting optimal 

wellbeing, was to investigate the biological plausibility. Whilst there was evidence in the 

literature to suggest the link between lifestyle behaviours and optimal wellbeing was biologically 

plausible,63 the literature was haphazard. Chapter 2 therefore draws together, and extends, 

current literature to explore the relationship between lifestyle behaviours and optimal wellbeing 

using a hormetic model. Bringing together multiple lifestyle behaviours, the hormetic model 

shows the link between lifestyle behaviours and optimal wellbeing is biologically plausible.  

Wellbeing epidemiology 

After reviewing existing evidence (Chapter 2), it was evident that epidemiological research 

investigating the lifestyle behaviours associated with optimal wellbeing was limited in New 

Zealand and internationally. In combining the assessment of multiple lifestyle behaviours and 

optimal wellbeing for the first time in a large population study, the findings from Chapters 3 and 

4 make a significant contribution toward national and international wellbeing epidemiology.  

ii. Associations between lifestyle behaviours and optimal wellbeing  

In Chapter 3 the relationship between 10 lifestyle behaviours and optimal wellbeing were 

examined in a large and diverse sample of New Zealand adults (n=9,514). The findings 

corroborate previous research160; 161 to show exercising more regularly was associated with an 

increased likelihood of achieving the criteria for optima wellbeing.163; 164 In addition, novel 
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findings to emerge were the independent associations between sitting, sleep, and sugary drink 

consumption and optimal wellbeing. These findings extend previous international research on 

life satisfaction50 and happiness51 to show associations between lifestyle behaviours and a 

multi-dimensional measure of optimal wellbeing. Although causality could not be determined, 

the findings from Chapter 3 highlight potential behaviours to investigate in intervention studies 

targeting optimal wellbeing and positive health. 

iii. Multiple lifestyle behaviours and optimal wellbeing 

Extending the research of Chapter 3, the relationship between endorsing multiple healthy 

lifestyle behaviours and optimal wellbeing is explored in Chapter 4 (n=9,425). The findings show 

that in comparison to endorsing ≤ 1 healthy lifestyle behaviour, endorsing 4-5 healthy lifestyle 

behaviours is associated with a 4.7-fold increase in the likelihood of achieving the criteria for 

optimal wellbeing. In a previous study, Evers et al.52 show that those endorsing fewer health risk 

behaviours were more likely to be satisfied with their lives. However, Chapter 4 demonstrates 

for the first time that endorsing multiple healthy lifestyle behaviours is associated with 

synergistic increases in optimal wellbeing. Of concern, therefore, was the evidence to show just 

5% of the sample engaged in all five of the healthy lifestyle behaviours examined. This finding, 

albeit with different behaviours, is in line with previous research that has also reported low 

prevalence rates for meeting multiple healthy lifestyle behaviours.205; 241; 243 Again, whilst these 

findings are cross-sectional, they suggest increasing the number of healthy lifestyle behaviours 

endorsed is likely beneficial for optimal wellbeing. 

iv. Clustering of lifestyle behaviours 

There is some debate in the literature regarding whether public health interventions should 

target isolated or multiple lifestyle behaviours.31; 32; 33 To identify whether isolated lifestyle 

behaviours or multiple behaviours should be targeted in a positive health initiative, the clustering 

of lifestyle behaviours were explored (Chapter 4). Previous international research has mostly 

focused on the clustering of physical inactivity, poor diets, smoking, and alcohol.205 Similarly, the 

two previous clustering studies conducted in New Zealand focused on fruit and vegetables,240; 

241 physical inactivity,240; 241 smoking,240 alcohol,240 and BMI.241 Extending this research, Chapter 
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4 investigates the clustering of the novel healthy and unhealthy behaviour combinations of 

sleep, physical activity, sedentary behaviour, sugary drink intake, and fruit and vegetable intake. 

The findings of Chapter 4 show clustering for both five healthy (O/E 2.0, 95% CI 1.8-2.2) and 

unhealthy (O/E 2.1, 95% CI 1.9-2.3) behaviours. Although the findings are inconsistent with 

New Zealand research,240; 241 they corroborate previous international research exploring the 

clustering of health risk behaviours.204; 205; 206 The evidence to support the clustering of lifestyle 

behaviours indicates it may be beneficial to target multiple lifestyle behaviours, concurrently, in 

a positive health initiative. 

Translation of positive health 

A bidirectional relationship between lifestyle behaviours and optimal wellbeing cannot be 

discounted. However, together the epidemiological evidence and the research to support the 

biological plausibility, provides the rationale for including lifestyle behaviours in a positive health 

intervention. At the outset of this thesis, there was limited research integrating wellbeing and 

lifestyle behaviours to translate positive health into practice. The final series (Chapters 5-8) of 

studies therefore sought to address this gap; firstly, through a series of formative work, and 

secondly, through implementation. 

Formative research 

Formative research allows the development of messages tailored to a target audience 

preference and can improve the feasibility, effectiveness, and likelihood of sustainability of the 

messages.34; 35 Thus, to understand how laypersons would prefer to see lifestyle behaviours 

promoted and translated into a positive health intervention, formative research was used.   

v. Qualitative evaluation of nutrition, physical activity, and sleep guidelines 

Whilst international research has explored laypersons’ perceptions of nutrition,279; 280; 383 

perceptions of physical activity guidelines are limited.281 Further, to the best of knowledge no 

published data on laypersons’ perceptions of nutrition, physical activity, or sleep guidelines 

exists in New Zealand. The findings from Chapter 5, while preliminary, raise some intriguing 

questions in regards to current guidelines and the promotion of guidelines. Despite expert 
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consensus that 30-minutes of physical activity on most days is “a realistic behavioural target for 

the general population” (p. 84),184 participants were not receptive to the guideline. Nor were 

participants receptive the prescriptive sleep guideline. Though comparative studies are limited, 

nutrition research shows prescriptive messages may promote a sense of failure.274 Removing 

quantifiable periods from physical activity messaging warrants further investigation in more 

diverse samples.  

A novel contribution of Chapter 5 was exploring perceptions of nutrition, physical activity, and 

sleep guidelines in the same sample. Accordingly, discussion on the concomitant relationship 

between lifestyle behaviours emerged. Study participants were in favour of promoting nutrition, 

physical activity, and sleep alongside each other. Since collecting the data for Chapter 5, 

updated Eating and Activity Guidelines have been released247 and moving in the right direction 

now combine nutrition and physical activity. However, references to the positive benefits of 

engaging in healthy lifestyle behaviours are omitted. Instead, the focus is on maintaining a 

healthy weight to prevent type 2 diabetes, heart disease, and cancers.247 Nevertheless, the 

findings from Chapter 5 indicate emphasising benefits beyond weight loss may be relevant for 

encouraging those not at ‘health risk’ to maintain or adopt healthier lifestyles. 

vi. Exploring lifestyle behaviour change messages in popular books and podcasts 

Of concern, was participants’ uncertainty of where to find the guidelines and credible health 

information (Chapter 5). This may reflect the change in New Zealand’s government from the 

political left to the political right and the subsequent demise of many public health initiatives. 

Concurrently, there has been a prolific increase in the availability of self-help lifestyle 

information to the public via digital sources such as Amazon and iTunes. In light of the 

popularity of these sources, an innovative formative review was conducted (Chapter 6) to 

identify potential strategies to incorporate into a positive health intervention. This research was 

the first to systematically assess nutrition, exercise, sleep, and wellbeing messages in popular 

books and podcasts. A pertinent finding to emerge from the review was that the majority of titles 

promoted lifestyle behaviours concurrently, with just seven titles promoting stand-alone 

behaviours. This contrasts most public health initiatives that target lifestyle behaviours in 

isolation.251; 273 It was also of interest to observe that 33% of books and 26% of podcasts 
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promoted the combination of nutrition, exercise, sleep, and wellbeing. Despite this popular 

trend, initiatives integrating multiple lifestyle and wellbeing behaviours in public health settings 

are limited. 

Implementation 

The findings from Chapters 2-6 converge to show targeting multiple lifestyle behaviours within a 

positive health intervention is supported by epidemiological evidence; is biologically plausible; 

and is likely to appeal laypersons. The final section of the doctoral work focuses on integrating 

multiple lifestyle behaviours and wellbeing to implement a positive health intervention. 

vii. Development of the BE Well audit tool 

For positive health interventions to meet the needs of individuals and population groups, the 

ability to prioritise the most appropriate wellbeing or lifestyle behaviours in an intervention or 

clinical setting would be beneficial. Whilst instruments are available to assess satisfaction 

across wellbeing domains,364 none assessing satisfaction across multiple wellbeing and lifestyle 

behaviours concurrently was available. Consequently, the BE Well tool to was developed 

(Chapter 7). The subjective nature of BE Well is an advantage, as respondents can weight 

behaviours in any way they choose. BE Well, therefore, allows the most salient positive health 

behaviours to be identified. Testing the utility of the tool in an intervention setting (n=27) shows 

the majority of participants were least satisfied with their consumption of sugar and processed 

food (89%), screen-time (85%), time outdoors (85%), and exercise (81%). Nevertheless, limited 

reliability for three items shows further development of the tool is required before further 

research exploring the application of BE Well in more diverse samples is undertaken.  

viii. Implementation of a positive health intervention 

In the final study (Chapter 8), an innovative positive health intervention was developed based 

on the convergence of findings from the previous studies comprising the doctoral thesis. The 

intervention was non-prescriptive (Chapter 5); comprised multiple lifestyle (Chapters 2-6) and 

wellbeing (Chapters 6-7) behaviours; was flexible and adaptable to the needs of individuals’ 

(Chapters 2 and 5); and utilised the BE Well tool (Chapter 7).  
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The findings from Chapter 8 show the majority (59%) of weekly challenges focused on nutrition, 

sleep, and exercise. Although the sample was small, the findings corroborate previous research 

that shows laypersons consider lifestyle behaviours important for their wellbeing.175 Preference 

for changing lifestyle behaviours may partly be explained by less awareness of the benefits of 

endorsing wellbeing actions. 

It was of interest to find that while participants indicated in the BE Well study (Chapter 7) that 

they wanted to spend more time outdoors and less-time on screens, the top challenges in the 

feasibility study did not focus on these areas. This might be because the challenges designed 

by participants were not necessarily mutually exclusive. For example, people may have chosen 

to exercise more in the outdoors or reduce screen-time prior to bed to improve sleep quality. 

The preliminary findings from feasibility study (Chapter 8) suggest having a greater emphasis on 

lifestyle behaviours, rather than wellbeing, may be more acceptable to the public in positive 

health interventions. Further research exploring the acceptability of using lifestyle behaviours as 

a gateway to promoting wellbeing would be interesting.  

Interviews with participants show strengths of the positive health intervention included the 

promotion of multiple wellbeing and lifestyle behaviours, the BE Well audit tool, self-tailored 

challenges, weekly surveys, and weekly reminder emails. Conversely limitations of N=ONE 

included the timing of the intervention, penalty, and the limited interactive content. Inconsistent 

findings were reported for the social support component and the length of the intervention. 

Whilst these findings indicate N=ONE is likely to be acceptable with modifications, effectiveness 

trials are needed to ascertain whether the intervention is beneficial for improving health and 

optimal wellbeing. 

Positive health in the wider context 

Recognising limitations with the current deficit-based health system, the New Zealand Ministry 

of Health has urged the Health Minister to lead the shift toward a wellness focus.8 Although the 

exploratory nature of this thesis limits the generalizability of the findings, it is hoped the findings 

act as a platform for initiating timely discussion about positive health. Mapping New Zealand’s 

public health initiatives shows very little is currently being done to promote “health and wellbeing 
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for all New Zealanders” (p. 7)2 (Table 23). With 24% of the population meeting the criteria for 

optimal wellbeing and just 5% of the population endorsing the five healthy lifestyle behaviours 

assessed in Chapter 4, it is evident more can be done.  

Table 23. Mapping public health programmes in New Zealand 

 Public health programmes and initiatives 

Rehabilitation/Intervention 
to treat disease 

Green prescription 
Alcohol (helplines) 
Mental health (Depression, suicide, helplines) 
Smoking 
 

Screening 
for disease 

Screening (cancer) 
Oral health 
Rheumatic fever 
 

Prevention 
of disease 

Immunisations 
Alcohol (No Beersies) 
Nutrition (Breakfast-eaters, Food star rating, Healthy Beverages) 
Breakfast-eaters 
Childhood obesity plan 
Gambling 
Smoking (packaging, smoke free NZ) 
Healthy families 
Oral health 
Supplementation (iodine, fluoride) 
Youth Mental Health Project 
 

Promoting 
health and wellbeing 
 

Five Ways to Wellbeing 
Wellbeing game 
Mindfulness (pause, breathe, smile) 
Breastfeeding (bonding) 
 

 

The tyranny of the urgent approach that is the reality of the health system, neglects to consider 

those who are not at health risk, or sick, or injured. Yet, the health sector traditionally serves as 

a gatekeeper of health information275 Consequently, the reach of health messages is limited to 

those who are already ‘sick’. Although Chapter 5 comprised a small sample, limited reach of 

health messages likely reflected participants’ uncertainty of where to locate guidelines or find 

credible health information. A shift toward narrowing this gap and promoting positive health 

through initiatives such as N=ONE to the general population may go some way. However, 

considerably more action and funding is needed to develop sustainable solutions. 

Substantial re-allocation of funding would be required to address the disconnect between 

positive health policy and deficit-based practice. Previously I have highlighted that the Health 

Promotion Agency receives just $25-$33 million of New Zealand’s $15.6 billion healthcare 

budget,5 which equates to just 0.01 percent. However, most of this funding is spent on alcohol, 

gambling, and smoking. Increasing funding for positive health to 0.1 percent of the health 
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budget would go some way toward narrowing the gap between positive health policy and deficit-

based practice. However, New Zealand Treasury stipulates that health spending needs be 

directed toward obtaining maximal output.40 Treasury highlights that there is currently 

insufficient evidence to show the long-term costs of population-level health promotion are less 

expensive than the subsequent costs of treatment.40 Arguably, limiting health spending 

decisions to obtaining maximum financial return-on-investment is the type of approach partly 

responsible for driving the deficit-based health system. This type of approach neglects to 

consider the ethical and moral imperative of promoting health and optimal wellbeing. At an 

individual-level, day-to-day spending decisions are made in relation to wellbeing, rather than 

return-on-investment. However, at the population-level return-on-investment is the predominant 

driver. 

Nevertheless, re-allocation of funding toward positive health is unlikely to occur without 

evidence-based research to show not only the individual benefits, but also importantly, the cost-

effectiveness and economic benefits of adopting a positive health approach. Even with 

evidence-based research, increasing funding for positive health will have opportunity costs. 

Limited fiscal capacity suggests funding for positive health will result in a deficit elsewhere. 

Thus, public opinion plays an influential role in the allocation of funding. Without evidence-

based research or supportive public opinion, reorienting toward positive health is unlikely to 

overcome perhaps one of the greatest challenges—political survivability. It is hoped the findings 

from this doctoral research are built on to develop the evidence and to initiate conversations on 

positive health.  

Study limitations 

In addition to the delimitations outlined in Chapter 1, the thesis is subject to the following 

limitations: 

1. Data for Chapters 3 and 4 were collected using a web-based survey design. Web-based 

surveys offer a number of advantages, however, the response rate was low (32%). 

Comparisons to the estimated resident population in New Zealand during the September 
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2012 quarter indicate our sample was slightly over-represented by younger adults and 

slightly under-represented by those aged over 60 years. 

2. Data for Chapters 3 and 4 are cross-sectional, precluding the ability to infer causality. It is 

likely the relationship between lifestyle behaviours and optimal wellbeing is bidirectional. 

Nevertheless, the hormetic model of wellbeing (Chapter 2) provides evidence to indicate 

biologically plausible pathways linking lifestyle behaviours and optimal wellbeing. 

3. Data for Chapters 5, 7, and 8 relied on convenience samples and the sample sizes were 

small. While this limits the generalizability of the findings, the sample sizes reflect the 

feasibility and formative work. 

4. In the review of books and podcasts, it was beyond the scope of the study to analyse the 

scientific evidence underpinning the philosophies promoted. 

5. Reliability of three-items of the BE WELL were weak to moderate (unprocessed food, r = 

0.47; medium; processed food, r = 0.35, medium; and exercise, r = 0.23, weak). Further 

iterations of the wording and comprehension of these items are required. Thus, caution is 

recommended in making inferences from these items. 

Future research 

The exploratory research comprising the doctoral thesis provides a much-needed initial step in 

refining a framework for positive health and understanding the application of lifestyle behaviours 

within this framework. Nevertheless, it is unlikely that the necessary public, political, and fiscal 

support will be gained without further evidence-based research to support the benefits and cost-

effectiveness of promoting positive health. Considerably more research is required to reorient 

the deficit-based health system toward promoting positive health. 

As a starting point, it would be an advantage to include an instrument, such as Huppert and 

So’s18 scale, in the New Zealand Health Survey and the General Social Survey. This is 

necessary for developing a more comprehensive understanding and longer-term monitoring of 
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positive health in New Zealand. In addition, monitoring optimal wellbeing at the national-level is 

useful for evaluating the impact of public health initiatives. 

More broadly, wellbeing epidemiological research needs to explore other factors associated with 

optimal wellbeing both in New Zealand, and internationally. Rather than concentrating on 

minimum ‘doses’ for disease prevention, exploring and understanding doses for positive health 

warrants consideration. Further epidemiological research should be undertaken to explore 

associations across the disease-optimal wellbeing spectrum. It would also be an advantage if 

such research employed objective measures where possible, such as accelerometers to assess 

physical activity. 

Supportive public opinion is likely to be influential in reorienting toward positive health. Thus, 

developing insights into what the public want is important. Further refining and implementing the 

BE Well tool in different settings would be valuable for developing such insights into the 

wellbeing factors that should be prioritised for change.    

Finally, further intervention research focusing on the integration of wellbeing and lifestyle 

behaviours to promote positive health is needed. While the N=ONE intervention makes a 

valuable contribution to the literature, no objective health or wellbeing data were collected. 

Accordingly, the logical step to progress this work is to implement an effectiveness trial of the 

intervention. Effectiveness trials of N=ONE and other positive health initiatives should aim to 

evaluate components such as those outlined in the RE-AIM framework including reach, 

effectiveness, acceptability, implementation, and maintenance.384 Developing the evidence on 

the cost-effectiveness and longer-term impacts of positive health interventions is important. 

Continuing to reorient toward a framework for positive health will not be without challenges. 

However, this doctoral research has made a significant contribution toward addressing the gap 

between positive health policy and deficit-based practice. 
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Appendix A. Associations between lifestyle behaviours and optimal wellbeing in a 

diverse sample of New Zealand adults 

 

 



 

 

162 

 



 

 

163 



 

 

164 



 

 

165 



 

 

166 



 

 

167 



 

 

168 



 

 

169 



 

 

170 



 

 

171 

 



 

 

172 

Appendix B. The clustering of lifestyle behaviours in New Zealand and their relationship 

with optimal wellbeing 

The final publication is available from link.springer 
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