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

all five healthy behaviours; and endorsing 4-5 healthy behaviours is associated with increased
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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.
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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).! 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).? 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.*

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”.> Yet of New Zealand’s
annual NZ$15.6 billion healthcare budget,® 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).> 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.”

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.® 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.% 10 Similar
to international trends,! research shows the prevalence of chronic disease and psychological
illness in New Zealand are trending upwards.% 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 1314

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.1® 17:18:19: 20 Erom 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 1920 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).t”:

18; 19; 20

Whilst positive psychology has gone some way toward translating the promotion of wellbeing
into practice,?% 22 23: 24,25 the discipline has been criticised for adopting a ‘neck up’ approach.2¢
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,?”: 28 2930 ynderstanding 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 2930 hut 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.3%: 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.




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.3# 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.




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:




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.® 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.
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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 So'® 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.




Thesis overview

Thesis organisation

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

aim and objectives (Figure 1).
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Figure 1.0Overview 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



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.




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, | have made significant and ongoing contributions.

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

e Preparing the ethics application for the research and successfully obtaining ethical approval
e Survey development (including item selection and testing)

e Data cleaning

e Data analysis

e 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%).

10



Chapter 5:

Chapter 6:

Chapter 7:

Chapter 8:

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%).

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%).

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%).

Acceptability and feasibility of a positive health intervention.

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

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

Co-author agreement
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Professor Grant Schofield

Dr Lisa Mackay
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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.t: %6: 37 Nevertheless, the prevailing and
funded health systems in most societies are deficit based,® and New Zealand’s health system
is no exception. Research and practice centre on understanding, mitigating, preventing, and
treating disease.3 The assumption of deficit systems is that health and wellbeing prevail in the
absence of disease.? 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.

Deficit Health Absence of Disease Positive Health

10 9 8 7 65 4 3 2 1 01 2 3 4 5 6 7 8 9 10

Disease levels Neutral Zone Health levels

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 Brussow®®

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

health.3°

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”.> However, the majority of the agency’s budget is directed toward reducing
gambling, smoking, and alcohol consumption.® Similarly, the Health Promotion Agency’s mental
health programmes focus on depression, reducing stigma, and discrimination.® 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.> Guomundsdottir’
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.® 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.*® New Zealand’s NZ$15.6 billion health budget now
comprises 21% of government expenditure and 6% of gross domestic product.® 4! 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.1% 12 On average, New Zealanders now spend one fifth of their lives in poor
health.1° In an attempt to address these issues, funding has been directed toward diabetes and
cardiovascular disease checks.#2 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).5 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,*? increased community
participation,*® higher social capital,** increased productivity,*% 45 higher levels of job
satisfaction,*> 46 and increased health and longevity.1® 4748 In addition, research shows

improved health is associated with increased productivity*® and satisfaction with life.10: 50: 51. 52
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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.1? In doing so, positive health complements disease treatment and
prevention to provide a more complete and holistic representation of health.'® 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).

A

Physical, mental, social wellbeing

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

15



In considering physical, mental, and social wellbeing, positive health focuses on the
interconnections between the body and mind.3: 14:37:57: 58 |n their 1998 seminal article, Ryff and
Singer? 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,® 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.?

A decade later, Seligman,'4 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.'* Over the last decade, the notion of positive health has gained traction with
multiple commentaries and reviews emerging.13 14: 1539 57, 59:60; 61 |n gpite 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.!® Positive psychology not only provides robust
articulations of mental wellbeing and social wellbeing through the emerging concept of
flourishing—or optimal wellbeing,7: 18:19: 62 byt has also begun to translate wellbeing into
practice.2t 22123, 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.?¢

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 |n 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.®3 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-Pinella3).
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: 6465 There is accumulating evidence to show
these important dimensions are underpinned by ‘neuroplasticity’.56: 67: 68 Consequently,
neuroplasticity is increasingly being recognised as the biological representation of mental
health.63: 66:69:70: 71 Thys, 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.56: 68: 71, 72: 78 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.56: 6768 Adaptive neuroplasticity is associated with gains in function.®® In
contrast, maladaptive neuroplasticity, compromises the nervous system.® Research shows
consequences of maladaptive neuroplasticity include depression, anxiety, and impaired

cognitive functioning.58 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.%® Adaptive

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

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

1),81:82: 83,8485 gnd reactive oxygen species (ROS)86: 8788 (Table 1).

Table 1. Biological correlates of optimal wellbeing

Effects on Mechanisms/Pathways Too little Too much
neuroplasticity
BDNF Direct: CREB, MAPK and NF-kB Decreased --
Survival and pathways? 39 neuroplasticity
differentiation of neurons,
neurogenesis, synaptic
plasticity.75‘ 77;78; 79; 80
Insulin/ Direct: IGF-1 and BDNF act Deficient states, Resistant states,
IGF-1 Nerve growth and synergistically to suppress low serum insulin  high serum
differentiation, glutamate increased CA2* % and/or IGF-1 insulin and/or
neurotransmitter levels.® 8 IGF-1 levels.®
synthesis and release,
glucose metabolism. 8 82
83; 84
Indirect:
Stimulates BDNF 8 %0 91
ROS Direct: Activation of CREB, Nf-kB, Nrf2-  Insufficient Excessive
Neurogenesis, ARE * stress, cells accumulation of
mitochondrial unable to ROS, oxidative

metabolism, and
neutrophil activation?® 2’

Indirect:
Stimulates BDNF 9% %

adaptBS: 95; 96

damage
OCCUI'SSG; 87, 88; 95

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

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

neurogenesis, and synaptic plasticity.”s: 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.2>

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 levels® 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.”” In
contrast, maladaptive neuroplasticity occurs as a result of both excessive accumulation?86: 87 88; 95

and very low levels of ROS.95: %

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).83:93:97 Hormesis is a term from toxicology that is used to describe an inverted U-shaped
dose-response to a stressor.?” 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 \W hat this means for optimal wellbeing, is that exposure to
appropriate levels of stress is necessary.5® However, too little or too much stress results in

decreased neuroplasticity and consequently, decreased wellbeing.®3
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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.®® At any point in time,
an individual is exposed to concurrent hormetic stressors, for example, exercise, diet, stress,
sunlight, and pollution.®® Consequently, the magnitude of an individual’s response to an isolated
stressor is dependent on the integrated response of multiple stressors.% An amalgamation of

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

e Genes, age, gender, and ethnicity;
e Past and current exposure to the hormetic stressor;% and

e Past and current exposure to other hormetic stressors.%

These factors suggest the ‘dose’ of stress required to induce an adaptive hormetic response will
differ both between and within individuals.%: 192 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 High volume exercise on top of insufficient sleep, chronic

stressors. The integrated response of these stress, and an unhealthy diet may be maladaptive.

stressors needs to be considered.
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 ~ An individual that is regularly active will have a different
based on genetic and demographic profiles, response to exercise, compared with a sedentary individual.
absence, presence, and history of exposure to

hormetic stressors.

Lifestyle behaviours mediate neuroplasticity

Beneficial changes to neuroplasticity occur when lifestyle behaviours activate adaptive stress
responses in cells (Table 3).82 %9 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.8%: 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.11% For adaptation to occur, sufficient levels of exercise-induced
stress are required.*? 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.9 However, research shows excessive exercise attenuates the ability of cells to adapt
and can result in decreased neuroplasticity.1%* 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.0:
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111;112; 113, 114 High intensity exercise protocols activate oxidative stress responses and enhance
anti-oxidant uptake.1% Likewise, high intensity exercise increases insulin sensitivity.196 111 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 Increase Increase Decrease
103; 104; 105 106 104; 107 108
Physical Decrease Decrease Decrease Increase
inactivity 115, 116 83, 117,
Nutrition
Intermittent Increase Increase Increase Decrease
fasting 118, 119; 120 120 120
Nutrient dense Increase Increase Increase Decrease
diet 97 ex 121 122 97 4k
High sugar diet Decrease Decrease Decrease Increase
123,;124, 124, 125, 126
Other lifestyle behaviours
Insufficient sleep Decrease Decrease Decrease Increase
127 128, 128, 96,
Too much Decrease Decrease Decrease Increase
alcohol 129 130, 131, 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,'?6 decrease BDNF levels,?% 124 and lead to IGF-1 and insulin resistance.'?* On the
other hand, whole and unprocessed foods contain phytochemicals which, in low amounts

activate adaptive stress response pathways.®”

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.13% 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.34 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 |GF-1,128 and BDNF secretion.127: 138139 For gptimal 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.4® 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.% 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.14? 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.6: 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 iliness to be identified. Similarly, there are
examples of campaigns to raise awareness of depression, stigma, and discrimination.® 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 Csikszentmihalyil® 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 |nstead 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.5! and Grant et al.5%).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.48 149 Hedonic
wellbeing comprises subjective components including happiness, satisfaction with life, and the
balance between positive and negative emotions.'48 Nevertheless, critics argue subjective
wellbeing measures are weakly articulated, inadequately describe the “good life”, and fail to
consider the sources of happiness.3: 18148 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.1% 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 \WWhereas 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.7: 18:19:20: 155 However,
development of these optimal wellbeing measures has been haphazard 18 156 with varying
components and arbitrary thresholds used.® 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.’s1” 8-item
Flourishing Scale, Butler and Kern’s1%® 23-item PERMA-profiler, and Huppert and So’s!® 10-item

flourishing scale (Table 4).

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

Keyes, 2002%° & 20057 Diener et al., 2010 Seligman, 2012% & Butler Huppert and So, 20138
and Kern, 2015'%
Categorical assessment Continuous assessment Categorical assessment Categorical assessment
40- and 14-items 8-items 23-items 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- — Self-esteem
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.’s1? 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’s1%> 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'% 157 and Huppert and So’s!8 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.18
In contrast to Keyes, Huppert and So intentionally and systematically examined the mirror-
opposite of each symptom of the diagnostic criteria for depression (DSM-1V) 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-1V), 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’s’8 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.>® 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.%”: *8 Establishing the prevalence of
optimal wellbeing is helpful for developing and evaluating wellbeing policy.1: 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 So?® 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%)1%* and America
(17%)° have also been calculated (using Keyes scales!® 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.’> 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.’> Those in the optimal wellbeing group were also less likely to be living alone.1%*
Likewise, in a sample of American adults (n=3,032) Keyes?® found those who were married and
more educated were more likely to reach the criteria for optimal wellbeing. However, in contrast
to Schotanus-Dijkstra’s!* findings, Keyes?® 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.63 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.®? 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.1%5 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”.16¢ 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.1%® Whilst the survey encompasses broader metrics of wellbeing, including social
connections and meaning and purpose, than the New Zealand Health Survey,%° 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.2® Activities and exercises include
gratitude exercises, mindfulness exercises, positive writing, rehearsing positive statements,
strengths exercises, and hope therapy.?: 2% 25 Findings from two meta-analyses provide
evidence to support the efficacy of positive psychology interventions.?: 25 For example, in their
review of 49 (n=4,235) studies, Sin and Lyubomirsky?> show positive psychology interventions
significantly increase wellbeing and decrease depressive symptoms. Similar findings were
reported in Bolier et al.’s?! 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.2® In their review of 49
positive psychology intervention studies, Hone et al.?® 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.2® Similarly, Bolier et al.?! 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.?! 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).6% 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).%5

WINNING WAYS TO WELLBEING

TALK & LISTEN, Yo u ime, REMEMBER EHBRCE HEW

DO WHAT YOU CAN,
THE SIMPLE EXPERIENCES,
BE THERE your words, THINGS THAT SEE OPPORTUNITIES, ERI0% WHAT ol DO,
FEEL [ﬂHﬂE[TEI] your presence GIVE YOU JoY SURPRISE YOURSELF

= of New Zealand

INTRODUCE THESE FIVE SIMPLE STRATEGIES INTO g Mantal Haalth houncation
TOUR LIFE MD Yﬁu “ILL FEEL THE BEHEFITS. wwew.mentalhealth.org.nz

Figure 5. Five Ways to Wellbeing
Mental Health Foundation?’?

A fundamental aim of the Five Ways to Wellbeing was “to establish a generic set of actions that
has wide-ranging appeal” (p. 3).6%> To achieve this aim, several strategies were employed during
the development phase.®® 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 [f 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.1”> 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.17>
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.® 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.5® 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.17® 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.5%: 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.

Rehabilitation Intervention Screening Prevention Promoting
from disease :> to treat disease :> for disease :> of disease :> health

Figure 6. Stages of health care
Adapted from Guomundsdottir’

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.78 179
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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.18% 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,? 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).18! These guidelines recommend 30-minutes
of moderate-intensity physical activity on most days.'8* 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.18 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.18 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.18 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.10

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.18 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.1®® 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.!% 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 |
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 |eptin levels,®° inflammatory markers,197 and the hypothalamic-pituitary-adrenal
axis.1%6 Although sufficient sleep is necessary for healthy and productive lifestyles,?°
international evidence suggests the incidence of insufficient sleep is rising.1°® 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,19% 200 caffeine?°! and alcohol292
consumption, exercise,?% and sunlight.1®* The effects of screen-time are particularly pertinent to
consider in modern technology driven environments. Screen-time may not only be displacing
sleep,? 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 alcohol2°2 and caffeine2° consumption reduce
sleep quality. In contrast, exercise?%? and sunlight'®4 during the day are associated with
improved sleep quality. Ensuring consistency in sleep and wake times is also important for
sleep quality.1®* 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.2° 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.3! There is evidence to show
unhealthy lifestyle behaviours—including physical inactivity, poor nutrition, alcohol, and
smoking—cluster together.204 205206 There is also evidence to suggest multiple unhealthy
lifestyle behaviours synergistically affect morbidity and mortality.2°7 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.3? 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.> 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.
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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 27 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).% From this
definition the notion of positive health, where health is considered beyond the absence of
disease, emerged.3 14208 However, this concept of positive health remains somewhat elusive?
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.1% 18 Within positive psychology, a broader, more
complex notion of wellbeing has emerged.1”: 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.1": 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.!®
This measure of optimal wellbeing was developed using a conceptual framework specifically
designed to mirror the internationally agreed methodology used to diagnose mental disorders.1®
Through a systematic examination of the symptoms of common mental disorders, generalised
anxiety (ICD-10) and depression (DSM-1V), 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.1”: 1 Nonetheless, research thus far has been limited
to examining socio-demographic factors such as age, gender, ethnicity, and household
income.% 154 |t 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.5% 51:17% 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. ldentifying
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.?%® 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.21° Recent
reports indicate the proportion of New Zealand households with access to the internet (80%)

and landline telephones (85%) is similar.21 212

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.?13

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).21> 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.52 216 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.5?

The ten items used to measure optimal wellbeing combined both hedonic (feelings) and
eudaimonic (functioning) aspects of wellbeing.1® 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 2 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? 28
0-10; extremely unhappy-extremely happy

Positive characteristics (4 of 5 required)

Emotional stability In the past week, | felt calm and peaceful 22
1-4; none or almost none of the time-all or almost all of the time

Vitality During the past week, you had a lot of energy? 23
1-4; none or almost none of the time-all or almost all

Optimism | am always optimistic about my future 24
1-5; strongly disagree-strongly agree

Resilience When things go wrong in my life it generally takes me a long time to get back 24
to normal

1-5; strongly disagree-strongly agree; reverse score

Self-esteem In general, | feel very positive about myself 24
1-5; strongly disagree-strongly agree

Positive functioning (3 of 4 required)

Engagement To what extent do you learn new things in your life? 25
0-6; not at all-a great deal

Competence Most days | feel a sense of accomplishment from what | do 24
1-5; strongly disagree-strongly agree

Meaning | generally feel that what | do in my life is valuable and worthwhile 24
1-5; strongly disagree-strongly agree

Positive relationships To what extent do you receive help and support from people you are close to 24

when you need it?
0-6; not at all-completely

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.?” Responses were
coded into three independent categories (European/Other, Maori/Pacific, and Asian) using
Statistics New Zealand Level 1 prioritised ethnic classifications.?” 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.?8 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).

45



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.2'> 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, 27 times); on
average how many servings of fruit they had over the past week (/ 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 (/ don’t eat vegetables, < 1
serving/day, 1 serving/day; 2 servings/day; 3 servings/day, = 4 servings/day).?'> 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 (/ didn’t exercise, 1-2 times,
3-4 times, 5-6 times, 2 7 times).5% 21° Sedentary behaviour was measured using a single item
sitting question.??% Response options were adapted from their original format (never, seldom,
sometimes, often, always)??° 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.??! The question originates from the Center for Epidemiologic Studies Depression
Scale!*? and has been used to measure restless sleep elsewhere.?22: 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 / (heightm?). 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).2%4
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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 (Cl) 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.?25> 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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Eligible individuals
n=229,032

Email invites sent
n=38,439

Did not enter survey
n 26,269 (68%)

Return rate (entered survey)
n=12,170 (32%)

survey
n=2,208 (18%)

\L Entered but did not complete

Completion rate
(Entered & completed survey)
n=9,962 (82%)

Completed survey but
missing data to calculate
optimal wellbeing
n=448 (4%)

Data to calculate optimal wellbeing
n=9,514 (96%)

Figure 7. Flow diagram of participant recruitment
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Table 6. Proportion of the sample meeting the criteria for optimal wellbeing (n=9,514)

Total Optimal wellbeing Crude Partially® adjusted  Fully* adjusted
n (%) n (%, 95% ClI) OR! (95% CI?) OR! (95% CI?) OR! (95% CI?)
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)*
280 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)
2 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)**
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Sedentary levels, time spent sitting for the most part of each day past week

All or almost all of the time
None or almost none of the

time

A little of the time
Some of the time
Most of the time

651 (7)
192 (2)

1263 (13)
4177 (44)
3151 (33)

99 (15, 12-18)
53 (28, 21-34)

363 (29, 26-31)
1169 (28, 27-29)
598 (19, 18-20)

Vegetables, average servings per day over last week

Don’t eat vegetables

<1 serving/day
1 servings/day
2 servings/day
3 servings/day
24 servings/day

107 (1)
859 (9)
2327 (25)
2432 (26)
2045 (22)
1563 (17)

11 (10, 5-16)
115 (13, 11-16)
496 (21, 20-23)
577 (24, 22-25)
579 (28, 26-30)
502 (32, 30-34)

Fruit, average servings/day over last week

Don'’t eat fruit
<1 serving/day
1 servings/day
2 servings/day
3 servings/day
24 servings/day

323 (3)
1931 (21)
2826 (30)
2489 (27)
1134 (12)

642 (7)

42 (13, 9-17)

301 (16, 14-17)
661 (23, 22-25)
696 (28, 26-30)
356 (31, 29-34)
226 (35, 32-39)

Breakfast, how many days over last week

7 days/week
Never

1-2 days/week
3-4 days/week
5-6 days/week

Sugary drinks, how often over last week
Don’t drink sugary drinks

<1 time/week

1-2 times/week
3-4 times/week
5-6 times/week
27 times/week

5255 (56)
1060 (11)
1116 (12)
943 (10)
1020 (11)

2545 (27)
1516 (16)
2340 (25)
1366 (15)
684 (7)
932 (10)

1561 (30, 28-31)
153 (14, 12-17)
178 (16, 14-18)
196 (21, 18-23)
200 (20, 17-22)

784 (31, 29-33)
389 (26, 23-28)
534 (23, 21-25)
283 (21,19-23)
123 (18, 15-21)
175 (19, 16-21)

1.00
2.13 (1.42-3.23)*

2.25 (1.77-2.96)*
2.17 (1.72-2.78)*
1.31 (1.03-1.68)*

1.00
1.35 (0.77-2.99)
2.36 (1.39-5.38)*
2.71 (1.58-6.09)*
3.45 (2.03-7.87)*
4.13 (2.42-9.27)*

1.00
1.24 (0.89-1.825)
2.04 (1.50-2.89)*
2.60 (1.89-3.79)*
3.06 (2.21-4.54)*
3.63 (2.60-5.49)*

1.00
0.40 (0.33-0.47)*
0.45 (0.37-0.53)*
0.62 (0.52-0.73)*
0.58 (0.49-0.67)*

1.00
0.78 (0.68-0.90)**
0.66 (0.58-0.75)*
0.59 (0.51-0.68)**
0.49 (0.40-0.60)**
0.52 (0.43-0.63)**

1.00
2.28 (1.38-3.72)*

1.91 (1.42-2.37)*
1.88 (1.46-2.60)*
1.16 (0.91-1.62)

1.00
1.51 (0.68-7.07)
2.42 (1.13-11.89)*
3.01 (1.44-14.30)*
3.52 (1.62-16.79)*
4.22 (1.97-19.63)*

1.00

1.07 (0.72-1.67)
1.68 (1.17-2.74)*
2.06 (1.43-3.27)*
2.38 (1.64-3.96)*
2.59 (1.68-4.20)**

1.00
0.50 (0.40-0.62)**
0.54 (0.43-0.68)*
0.80 (0.65-0.98)*

0.60 (0.48-0.73)*

1.00
0.83 (0.69-0.99)*
0.77 (0.66-0.90)**
0.72 (0.59-0.87)*
0.60 (0.46-0.78)**
0.67 (0.54-0.85)**

1.00
1.87 (1.01-3.29)*

1.68 (1.20-2.49)*
1.59 (1.18-2.26)**
1.09 (0.79-1.57)

1.00
1.43 (0.58-7.14)
1.75 (0.75-8.44)
2.06 (0.86-10.17)
2.21 (0.92-10.84)
2.31 (0.97-11.54)

1.00
0.88 (0.55-1.46)
1.06 (0.66-1.78)
1.13 (0.71-1.88)
1.28 (0.78-2.19)
1.35 (0.80-2.35)

1.00
0.81 (0.62-1.08)
0.75 (0.58-0.93)*
0.91 (0.71-1.17)
0.67 (0.52-0.84)**

1.00
0.86 (0.70-1.06)
0.82 (0.67-1.00)
0.83 (0.66-1.03)
0.73 (0.53-0.95)*
0.92 (0.71-1.18)

*p<0.05; **p<0.01; *odds ratio; 2bootstrapped 95% confidence interval; *adjusted for gender, age, ethnicity, income; “adjusted
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 182,

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% Cls 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% Cl: 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.??6 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,??”: 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.??® For example, whanau ora emphasises the family and community whilst
hauora emphasises physical, mental and emotional, social, and spiritual wellbeing approaches

to health.22®

In the present study, we extend previous research on life satisfaction®® and happiness®! 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.23° 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.2% 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.5!
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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.5! 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.23! Alternatively, there is
also evidence to support the claim that optimal wellbeing is enhanced by healthy lifestyle
behaviours.®? Specifically, experimental research in human and animal studies shows that
engaging in healthy behaviours such as exercise,!13 healthy eating,?32 233 and quality sleep?3*
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.53

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 (Cl) 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 5259 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).1® Recent epidemiological
evidence shows the prevalence of optimal wellbeing in New Zealand is low, with 75% of the
population failing to achieve optimal wellbeing.23> Similar low levels of optimal wellbeing have
been reported in many European countries.!® 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.15 235 Furthermore, findings
from a recent study show those who engage in fewer health risk behaviours were more likely to
be satisfied with their lives.>2 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.?®” 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.?®® In previous studies, between three and five lifestyle behaviours have been
dichotomised into healthy (e.g., meets physical activity recommendations) and unhealthy (e.qg.,
does not meet physical activity recommendations) behaviours and the clustering of healthy and
unhealthy behaviour combinations have been explored.238 239 240; 241 \Whjlst 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.?4% 241 Tobias et al.,2*° 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.?*! 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.’s?#° results, no evidence was found to support the
clustering of healthy or unhealthy lifestyle behaviours.24! 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 international?04 205; 237; 242: 243 gnd
national?4% 241 clustering literature. Nonetheless, most of the lifestyle behaviours investigated in
these studies were chosen due to their explicit associations with chronic disease (e.qg., lack of
physical activity, inadequate fruit and vegetable intake, alcohol consumption, and smoking).24
205; 237, 240; 241, 242, 243 Fewy studies have, however, explored the clustering of other lifestyle
behaviours—including sedentary behaviour, sleep, or sugar consumption—which are not only
associated with health16: 230: 244 byt also wellbeing.23% 245 There is now substantial evidence to
show sedentary behaviour, for example, is adversely associated with health!1® and wellbeing;23%
245 independently of physical activity. Similarly, inverse associations between sugar
consumption and health?*4 and wellbeing23® 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.

60



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.2% 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.??2 223
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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).?4”

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.?'> 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).?
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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.'® 62 Ten items, originally drawn from the European Social
Survey (Round 6),?1* 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.® 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.'® ltems were rated on 4-
point to 11-point Likert scales.52 All items were phrased in a positive direction except for the item
measuring resilience, which was reverse coded. Hone et al.’s®? 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 (Cl) 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% Cls, 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).?*! 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 Percent Number Percent
(n) (%) (n) (%)

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 Adjusted? odds ratio
n (%) n (%) (95% CI%) (95% ClI)
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)

!Confidence interval

2Adjusted for age, gender, ethnicity, and household income

Clustering

Tables 10 and 11 show the clustering ratios, 95% Cls, 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/E* (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 (1.0-1.2) 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(1.0-1.2) 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(1.0-1.2) 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 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 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)

10bserved prevalence/expected prevalence
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Table 11. Prevalence of combinations of unhealthy lifestyle behaviours

Observed Expected Cluster ratio Optimal wellbeing

n % % O/E* (95% ClI) % (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)

10bserved 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.5? 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.2*® 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.2*° There is also
emerging research to suggest the positive affect of multiple healthy lifestyle behaviours on
optimal wellbeing is biologically plausible.53 Engaging in healthy lifestyle behaviours enhances
neuroplasticity by reducing inflammation and increasing the expression of brain-derived
neurotrophic growth factor.8% 250 Research shows neuroplasticity is essential for many of the
dimensions underpinning optimal wellbeing such as creativity, exploration, and curiosity.53: 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.2%4 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 205206 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,?! 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

health!1® and wellbeing?3% 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.?5! 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.?> 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.®? Several benefits of multiple behaviour change interventions have been identified at
both the individual- and population- levels.®2 For individuals, successfully improving one or more
lifestyle behaviours may lead to the confidence and self-efficacy to improve others.32 At the
population level, there is evidence to suggest that targeting multiple behaviours concurrently is
likely to be both efficient and cost-effective.®3 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.?1° 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.

74



Introduction

Engaging in healthy lifestyle behaviours is essential for positive health. There is now substantial
evidence to support the benefits of healthy eating,?” regular physical activity,?® and quality
sleep?® 0 for maintaining physical health. Emerging evidence also shows these healthy lifestyle
behaviours are associated with optimal wellbeing.?3®> 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,?5% 260 and Canada.?':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.*®? 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 health23% 263 gnd optimal wellbeing.23®> Emerging research shows insufficient sleep
clusters together with other unhealthy lifestyle behaviours (including poor nutrition and
inactivity), and vice versa.?%¢ Previous research also highlights a concomitant relationship
between sleep and other lifestyle behaviours.3° Findings from a recent study in New Zealand,
indicate a third of the population currently experience restless sleep.?3> 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.?64 Sandelowski?%* 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.?%% 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.?%® 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,?%¢ Heart Foundation Heart Healthy Visual Food Guide,*®®

5+ A Day logo,?%” 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.'® The
Heart Healthy Visual Food Guide is an update on the food pyramid.1®® The 5+ A Day logo is
used to encourage the consumption of five servings of fruit and vegetables per day.?%” 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.'8!
The Push Play logo was shown to participants as an example of how the physical activity

guidelines have been disseminated in New Zealand.?%9 270 Pysh 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.?’* and focused on strategies such as creating a sleep routine,'®* spending time outdoors,%4

and avoiding alcohol,2%? caffeine,2°1 and blue light2%° prior to bed.

Table 13. Nutrition, physical activity, and sleep guidelines

Nutrition guidelines %
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.
e Eat plenty of vegetables and fruits.
e  Eat plenty of breads and cereals, preferably wholegrain.
e  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:
e with minimal added fat, especially saturated fat
e that are low in salt; if using salt, choose iodised salt
e 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 8
New Zealand adults should:
e view movement as an opportunity, not an inconvenience.
e 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.
e 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.
e  Get outside. Aim to spend time in natural sunlight each day.
e 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, Using the word “plenty”, like eat plenty of breads and cereals, | mean what?

scientific). (Nutrition guidelines, Female)

2. Contradictory It says low on salt and low on sugar. But some of these are high in sugar, that you

statements versus eat plenty of. Like the cereals. (Nutrition guidelines, Female)

consistent messages
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 There are a lot of don’ts. It's quite negative. It’s telling people, limit...If there’s a

verse negative) way of rewriting these in a positive nature. (Nutrition guidelines, Male)

Application

4. Barriers Physical activity do | 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 The number five, is that random or is that scientifically proven? Because I'm having

flexible a baby carrot—is that one [serving]? What is five? (5+ A Day, Male)
They [people] think | 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 | 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 | 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 | think from personal experience that there is a relationship between diet, physical

relationship 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 | find that when it comes to nutrition everything is aimed at lose weight, lose

loss weight, lose weight, don’t be fat, lose weight. (Female)

11. Top line messages | 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”: “/
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: “l 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: “| 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: “/ 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.?63 272 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.?”® 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.?’° 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.2’# 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.2’> However, there is accumulating evidence to
show laypersons now seek health information from non-official sources, such as the internet.?’s
276,217 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.?78 Our findings offer implications to consider during the development of lifestyle
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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 research?7%: 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.
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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.?® 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.?8? To date, a variety of formative research methods have been
documented in the literature including direct observation, in-depth interviews, focus groups, and
surveys.?® 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.?8® 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.?8> 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
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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 Dieting?8” 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, fithess, 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.28°
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,2% resistance training,2°! endurance training,2%2 and physical
activity guideline-recommendations.2%3 Wellbeing was classified using the Five Ways to
Wellbeing framework, a set of evidence-based guidelines developed by the New Economics
Foundation.5% 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

Nutrition?

Low carbohydrate; Paleo; Primal

Vegetarian; vegan

Guidelines-based

Emphasis is on whole unprocessed food. Restriction of refined starches,
grains, and sugars.?® Includes Paleo, Primal, and ketogenic diets.

Emphasis is on plant-based food. Excludes meat and poultry.?®® Includes
vegan diets.

Emphasis is on a balanced diet and aligns with current nutrition
guidelines.?®

Mediterranean Emphasis is on plant-based foods including beans and legumes, and whole
grains, fish, and limited consumption of meat.?%

Other Diets that do not meet the above classifications.

Exercise’

High intensity exercise

Guidelines-based

Endurance

Resistance training

Activities performed at >80% of maximum heart rate or at an intensity
described as hard or very hard.?° High intensity interval training, high
intensity circuit training, and CrossFit were included in this category.

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.?*

Represents high volume, low intensity exercise.?*? Includes half marathon,
marathon, and ultra-marathon training.

Activities which utilised free weights, machine weights, body weight, or other
weights (including household items) to increase muscular strength, power,
or endurance.®!

Sleep Emphasis on either sleep quality or quantity.®®

Wellbeing?

Connect Relationships with others including family, friends, and colleagues.®
Take notice Mindfulness, savouring, and reflection.®®

Give Participation in social and community life.®

Learn Continuation of learning and trying new things.®®

!Categories 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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Books (Amazon- Podcasts (iTunes-

100) 50)
N=100 N=50
Did not meet inclusion
criteria
n=55
» Psychology and w
counselling (n=37) Did not meet inclusion
» Women's health (n=6) criteria
» Recipe books (n=4) n=15
+ Beauty (n=2) +  Music (n=4)
+ Other (n=10) Met inclusion criteria p Exercise programmes
n=41 (n=5)
+ Medical/general health
(n=4)
+ Counselling (n=2)
Duplicates P
n=20 B
A 4 A 4
Included in analysis Included in analysis
n=21 n=35

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,  Books Podcasts
sleep, or wellbeing) (n=21) (n=35)
One component n=3, 14% n=4, 11%
Nutrition n=3, 14% 294 295, 2% n=1, 3% 27
Exercise n=3, 9% 298; 299; 300
Two components n=4, 19% n=9, 26%
Nutrition, exercise n=1, 5% 30t n=3, 9% 302 303; 304
Nutrition, sleep n=3, 14% 305 306;307 n=2, 6% 308309
Nutrition, wellbeing n=2, 6% 310311
Exercise, sleep n=2, 6% 312313
Three components n=7,33% n=13,37%
Nutrition, exercise, sleep n=5, 24% 314315316, 317,318 n=6, 17% 319 320,321,322, 323,324
Nutrition, exercise, wellbeing n=1, 5% 3% n=6, 17% 326327, 328; 329;330; 331
Nutrition, sleep, wellbeing n=1, 3% 332
Exercise, sleep, wellbeing n=1, 5% 33
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,30% 33 creating a sleep routine,317: 339 managing stress,314 337 getting exposure to
natural light during the day,33° and avoiding blue light,305: 306; 314; 339 intense exercise,3% and
caffeine 305 306: 336 hefore 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,393: 325 338,339 slowing down,32% 332 334 and connecting with nature.303: 320; 325,
831,341 Examples of connecting included focusing on relationships325: 334: 335,339 gand 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 Podcasts
(n=21) (n=35)

Total nutrition n=20, 95% n=30, 86%

Low carbohydrate; Paleo; n=11, 52% n=17, 49%

Primal 294; 295; 296; 305; 306; 307; 316; 317; 336; 340; 341 297; 302; 310; 319; 320; 323; 324; 326; 330; 332; 341;
342; 344; 345; 347; 348; 349
Vegetarian n=2,10% n=2,6%
334; 337 311; 329
Guidelines-based n=1, 5% n=5, 14%
325 304; 309; 321; 328; 331
Mediterranean n=1,5% -
335
Other n=5,24% n=6,17%
301; 315; 318; 338; 339 303; 308; 322; 343; 346; 350
No nutrition n=1,5% n=5, 14%
333 298; 299; 300; 312; 313
Total exercise n=15, 71% n=29, 83%
High intensity exercise n=3, 14% n=16, 46%
315; 340; 341 302; 312; 319; 321; 323; 324; 326; 328; 330; 341; 342;
344; 345; 347; 348; 349
Guidelines-based n=12,57% n=7,20%
301; 316; 317; 318; 325; 333; 334; 335; 336; 337; 338; 303; 304; 320; 322; 327; 331; 346
339
Resistance training n=3, 9%
298; 299; 300
Endurance n=3, 9%
313; 329; 343
No exercise n=6, 29% n=6, 17%
294; 295; 296; 305; 306; 307 297; 308; 309; 310; 311; 332
Total sleep n=16, 76% n=20, 57%
305; 306; 307; 315; 316; 317; 318; 333; 334; 335; 336; 337; 338; 339; 308; 309; 312; 313; 319; 320; 321; 322; 323; 324; 332;
340; 341 341; 342; 343; 344; 345; 346; 347; 348; 349
No sleep n=5, 24% n=15, 43%

294; 295; 296; 301; 325

297; 298; 299; 300; 302; 303; 304; 310; 311; 326; 327;
328; 329; 330; 331

Total wellbeing

Connect

Take notice

Give

Learn

No wellbeing

n=9, 43%

n=6,29%
325; 333; 334; 335; 338; 339

n=9, 43%
325; 333; 334; 335; 336; 337; 338; 339; 340

n=2, 10%
325;333

n=2,10%
325;333

n=12, 57%
294; 295; 296; 301; 305; 306; 307; 315; 316; 317; 318;

341

n=18, 51%

n=13,37%
311; 326; 328; 329; 330; 332; 341; 342; 343; 346; 347;

348; 349

n=18, 51%

310; 311; 326; 327; 328; 329; 330; 331; 332; 341; 342;
343; 344; 345; 346; 347; 348; 349

n=3, 9%
327;332; 346

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.35%: 352353 Not only is this message
popular, but scientific evidence supporting the benefits of diets comprising low sugar and
processed foods is increasing.®! 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 activity3>+ 35 and is also
perceived to be more enjoyable.3%® 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 | ikewise, 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

95



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.2?3 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.23 have previously
documented the benefits of targeting concurrent lifestyle behaviours.3 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).% Although
this holistic and positive definition of health continues to be used today, initiatives explicitly
designed to promote positive health are limited.3® Health systems in most societies operate
within a deficit model,3® 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.® 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.55 Likewise, public health research shows healthy lifestyle
behaviours—including nutrition, physical activity, and sleep—are associated with both optimal
health?7: 28:29: 30 gnd 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.2%¢ 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.1”®> 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,3* these instruments neglect to consider lifestyle behaviours. On the other hand,
instruments to identify priority-goals for change are available in public health.17* 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,?%¢ laypersons’ perceptions of wellbeing,”> and the Five Ways to
Wellbeing.%% 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

Time outdoors

. Exercise .
e  Time sitting e  Time with spouse/partner
. Screen-time e  Time with parents
e  Unprocessed food e  Time with children
. Processed food and sugar e Time with friends
e  Alcohol e  Time with colleagues
e Sleep e Time and attention
. Contributing to household
e  Hobbies and interests
e Time alone
e Rest and relaxation
. Play and fun
e  Work
L]

Moneyl/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 sleep?°° 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.1”® 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)

Iltem Correlation (r)
Exercise 0.22
Sugar and processed food 0.35
Unprocessed food 047 *
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 emalil 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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Time outdoors 15% ® 35%
Exercise 4% @ 15% ® 31%
Time with friends 22% ® 78%
Play and fun 4% @ 22% ® 74%
Sleep 7% @— 19% ® 74%
Time with children 29% ® 71%
Time on hobbies and interests 30% ® 70%
Helping others 7% @— 22% ® 70%
Rest and relaxation 7% @— 26% —_—0®:67%
Time alone 7% @— 44% —®48%

Time with spouse/partner 54% —0® 46%
Unprocessed food 4% @ 52% —0 44%
Contribution to household 22% @—— 33% —0 4%

Time with parents 6% @ 53% —041%

Focusing on money 220 @—— 48% — 30%

Time with colleagues 12% @— 60% —028%

Time at work 37% @——— 48% —015%

Alcohol 46% @——— 54%

Time sitting 67% @—m ————— 15% —0 19%

S.creen 850 @ 11% ® 4%

time

Sugar/ 89y, @ 11%

processed

food Should do less ¢« About Right - Should do more

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.1% Emerging research shows
using light emitting devices prior to bed increases evening alertness, delays sleep onset, and
reduces next day alertness.19% 200 |n contrast, exposure to natural light during the day is
important for regulating circadian rhythms.1%* Findings from a recent study show exposure to
the natural environment attenuated insufficient sleep.3%> 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.1’® 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.36¢ 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.3%? 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.36% 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.
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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:

e Preference for non-prescriptive approaches (Chapter 5)

e Social support (Chapter 5)

e Consideration of individual variation (Chapter 2 and Chapter 5)

e 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.®® Within this model the emphasis, both fiscally and through practice, is primarily on the
treatment of disease.®® In spite of specific reference to the promotion of wellbeing in policy
documents,? 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”.® Yet of New Zealand’s annual $15.6
billion healthcare budget,® the Health Promotion Agency receives only $25-$33 million,%of which
the bulk is spent on harm reduction (e.g., reducing alcohol, gambling, and smoking).> 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”.> 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.2% 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 health?7: 28: 29:30 and optimal wellbeing.23% 256 Public
health guidelines and policies have been developed to promote nutrition and physical activity
behaviours.?4” 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.?” Furthermore, in spite of
evidence to support the clustering or co-occurrence of healthy and unhealthy behaviours,204 205

256 |ifestyle behaviours are promoted in isolation.?51:273 |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.3”! Feasibility studies are useful for identifying potential problems with the
recruitment, acceptability, implementation, and practicability of an intervention.3’! 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).

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

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
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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 health?04 205206 gnd wellbeing,?%¢ laypersons’ perceptions of

wellbeing,”s 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.3"3

There is a considerable amount of research to show individuals encounter numerous barriers
when attempting to change behaviours.'8 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,3’®> and offer several advantages over face-to-face

data collection including lack of geographical constraints and reduced social pressure.”>

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."! 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

e 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?

e  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.3”® 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.?%* 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.

Total consenting
N=31

Withdrew Completed interview
P n=5 n=4

v

Completed intervention Completed interview
n=25 n=21

A

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 Characteristics of participants
who submitted challenges who completed telephone
interview
Total (n) 25 24
Age (mean) 35 years 34 years
Gender
Female 80% 80%
Male 20% 20%
Ethnicity
European 84% 84%
Maori 12% 12%
Asian 4% 4%
Partner
Spouse/partner 57% 60%
Friend 22% 20%
Work colleague 17% 16%
Other 4% 4%
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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.

tUnprocessed/ | processed ] 22%

Sleep ] 20%

Exercise ] 17%
Slow NG 500
Screen-time NN 6%
Other 1 6%
Connect NN 6%
Sedentary behaviour T ] 4%
Outdoors NN 19
Work-life I 2%
Interests/hobbies I 2%
Give Il 1%
Alcohol ] 1%

0% 5% 10% 15% 20% 25%

M Wellbeing [ Lifestyle [ other

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: “/ think the closer you are with your friend, the better they know you.
| 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: “/ would never

rate her on those areas. | 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: | think it would have been really good if my partner [rather than a friend] and
| 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

lllustrative quote (Participant ID)

Audits

Increased conscious awareness

Partner rating

Simplicity

I think it was one of those things that you think about but you never
really want to admit. | think it brought things out to the forefront and
pointed out things you maybe hadn’t been too aware of before. (P18)

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)

It was easy and it was clear were we needed to get better, or change, or
adapt. (P25)

Social support
Encouragement, motivation,
accountability

Lack of engagement

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, | guess it was
encouraging and motivating doing it with someone else. (P12)

| was really good and gave my partner her challenge on the Sunday
night but she didn’t give me my challenges. (P10)

Delivery
Communication
Interactive

Length

Weekly surveys

Intervention timing

| think the structure was excellent | really liked the email prompts. (P09)

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)

| think it was a good length. You contacted us every week that was
good. | think it was pretty much one month. Some people might want
longer to make the changes. (P11)

It was good having the surveys at the end of each week. (P03)

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

Preferred challenges

Positive changes

Concomitant behaviours

Unsuccessful challenges

I looked at what do | not do that | used to be good at doing. Or what am |
doing now that | didn’t used to do. So things like, what do | actually want
to focus on. (P24)

| think my favourite was the physical exercise one. Because it's
something | know and | actually enjoyed it. | got more out of it. The other
ones | should do and need to do but with exercise, there were extra
benefits. (P15)

The challenges that | found easiest to complete were the ones that |
really wanted to change anyway. (P12)

One of my challenges was to have no screen time in bed and | did
notice a definite improvement in sleep quality. So | will keep that up.
(P10)

So if | get off my phone and get home early enough then | 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 | actually have more energy than I've ever had. (P25)

The [meeting socially with] work colleague one | completely failed on
and the food diary one — because | hate doing that sort of thing. | almost
gave up before | 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” may
provide a suitable alternative to current deficit models.3¢! 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.23% 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.2%: 2325 Whilst these positive psychology
interventions yield improvements in wellbeing,2% 25 their acceptability to the general public has
been questioned.?® 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.37”

Evidence in the literature also shows social presence is important for providing accountability
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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 persons37® or incorporating social media components into interventions38%
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.?%8 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.3¢” 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.'’ 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  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 phyt has also begun to translate wellbeing into practice.2b 222324, 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 pyplic 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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e 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.

e 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,®3 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 research'6 161 to show exercising more regularly was associated with an

increased likelihood of achieving the criteria for optima wellbeing.13 164 In addition, novel

125



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 satisfaction®° and happiness®! 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.20% 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.3% 3233 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.2% Similarly, the
two previous clustering studies conducted in New Zealand focused on fruit and vegetables,24%

241 physical inactivity,24% 241 smoking,?4° alcohol,?4° 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,?40: 241 they corroborate previous international research exploring the
clustering of health risk behaviours.204 205206 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.®* 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.28* 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),18 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.2”* Removing
guantifiable 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 released?*” 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.?*” 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 |t 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,3%* 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.1”> 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.® 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  Green prescription

to treat disease Alcohol (helplines)
Mental health (Depression, suicide, helplines)
Smoking

Screening Screening (cancer)

for disease Oral health

Rheumatic fever

Prevention Immunisations

of disease 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 Five Ways to Wellbeing

health and 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 information?’> 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 | have highlighted that the Health
Promotion Agency receives just $25-$33 million of New Zealand’s $15.6 billion healthcare
budget,®> 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.*® 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.*° 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. Inthe 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’s!® 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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Abstract

Background: In positive psychology optimal wellbeing is considered a broad, multi-dimensional construct
encompassing bath ngs and functioning. Yet, this notion of wellbsing has not been translated into public
health. The purpase of this study is to integrate public hezlth and pasitive psychology to determine associations
between lifestyle behaviours and optimal wellbeing in a diverse sample of Mew Zealand adults.

Methods: & web-based survey design was emplayed to collect data. Participants reported on their wellbeing and
lifestyle behaviours including nutrition, exercise, sedentary behaviour, and sleep. Optimal wellbeing was calculated
using @ multi-dimensional scale designed to mirrar the internationally recognised diagnostic criteria for mentzl
disorders. Binary logistic regression was used to calculate associations between 10 lifestyle behaviours and optimal
wellbeing.

Results: Of the total sample (n=29514), 24 % met the criteria for optimal wellbeing. Compared to reference groups,
the association with optimal wellbeing was greater for those who reported exercising 27 times/week {odds ratio:
181, 95 % confidence interval: 1.22-2.13, p € 0.07) and sitting “2lmast none of the ti 7, 1.01-3.29, p < 007).
Optimal wellbeing was lower for those reporting restless sleep *almaost all of the time 3z
p<0.01) and consuming sugary drinks 5-6 times/week (0.73, 95 % Cl: 0.53-0.95, p <!

Conclusions: Public health and positive psychology were integrated to provide support for a relationship between
lifestyle behaviours and 2 multi-dimensionzl measure of optimal wellbeing. It is likely this relztionship between
lifestyle behaviours and optimal wellbeing i bidirectional giving rise to the debate that holistic approaches are needed

1o promote positive health.

Keywords: Pasitive psychalogy, Population survey, Positive health, Physical activity, Mutrition, Sleep

Background

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”™
[1]. From this definition the notion of positive health,
where health it considered beyond the absence of dis-
ease, emerged [2-4]. However, this concept of positive
heulth remaine somewhat elusive [2] as epideminlogical
work and public health guidelines continue to focus on
preventing and restoring negative functioning rather than
promoting positive health. In contrast to understanding

= Coregpondence: kete prenderganganacng
Aucklend Unhversiy of Technalogy, Private Bag 52005, Auckland 1142, Maw
ZIogland

() BioMed Central

pathology, far less is known about the behaviours and
characteristies associated with positive health and optimal
wellbeing.

Recognition that & fundamental shift was needed to
study wellbeing in its own right has led to the emer-
gence of the positive psychology field [5, 6]. Within posi-
tive psychology a broader, more complex notion of
wellbeing has emerged [7-10]. Optimal wellbeing—or
flourishing as it is also referred—is considered a multi-
dimensional construet incorporating both hedonic (eg
positive emotion, life satisfaction, and happiness) and
endaimonie (eg. meaning and purpose, positive relation-
ships, and engagement) aspects of wellbeing [5, 8, 10,
11]. There is now agreement that multi-dimensional
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measutes of optimal wellbeing, which take into aceount
hedonie and endaimonic aspects of wellbeing, should be
used to determine and characterise those individuals
with the highest levels of wellbeing [5, 10].

Only recently have muolti-ditensional messures of op-
tirnal wellbeing emerged which ean be used to categorie-
ally determine those with the highest levels of wellbeing
[5, B]. In the largest wellbeing study to date, Huppert
and So developed and tested a categorical measure of op-
timal wellbeing using a representative sample of 43,000 in-
dividuals from 22 European countties [5]. This measure of
optimal wellbeing was developed using 2 conceptual
framewotk specifically designed to mirror the internation-
ally agreed methodology used to disgnose mental

Page Zof 11

lifestyle behaviouts may prendde an opportunity for in-
creasing wellbeing, or vice versa. Identifying lifestyle be-
havioues that are associated with optirnal wellbeing will
provide a useful step in guiding future research and inter-
ventons aimed at prometing positive health. The putpose
of this study is to integrate measures from public health
and positive peychology to determine (1) the proporton
of  large, demographically diverse sample of New Zealand
adults meeting the criteria for optitmal wellbeing and (2)
associations between lifestyle behaviours and optimal well-
being. This study will contribute to the limited resesrch
on lifestyle behaviours and multi-dimensional measures of
aptimal wellbeing.

disorders [5]. Through a sy it ion of the

Method

symptoms of common mental disorders, generalised anx-
iety (ICD-10) and depression (DSM-IV), ten features
representing optimal mental health were identified: happi-
ness, vitality, optimistn, resilience, self-esteern, emotional
stability, 1ent, meaning, cormy e, and positive
relationshipe. Tactor analysie, inter-item cortelations, and
data distribution indicated that optimal wellbeing required
the presence of three fictors: positive emotion (compris-
ing happiness); positive characteristies (vitality, optimism,
resilience, self-esteern, emotional stability); and pesitive
functioning (engagement, meaning, competence, positive
relationshipe). To be classified a¢ having optimal wellbeing
individuals are required to meet the criteria for positive
emotion, four out of five features of positive characteris-
ties, and three out of four features of positive functoning,
This method of elassfying the presence of optimal well-
being is similar to that used to elassify major depressive
disorders where the presence of mast, but not all, features
are required.

Positive peychologists recognise that there it a need to
identify characteristics and behaviours which are associ-
ated with optimal wellbeing [5, 10]. Nonetheless, research
thus far has been limited to examining socio-demographic
factors such as age, gender, ethnicity, and household in-
cotre [8, 12]. It does however, seern plausible that prudent
lifestyle behaviours, such as healthy eating, adequate cleep,
physical activity, aveiding tobaces, and constraining aleo-
hol consumption, may be assoriated with optimal well-
being. Whilst lifestyle behaviours have been extensively
examined in public health, research investigating associa-
tions between lifestyle behaviours and wellbeing have typ-
ically relied on single itern measures of life satisfaction or
happiness [13-15]. Howevet, findings from previous stud-
ies show these single item measures only have small to
moderate correlations with mult-dimensional measures
of optimal wellbeing [5].

At an epidemniological level, an integrative approach to
understanding associations between lifestyle behaviours
and optimal wellbeing is needed. If associated, promoting

Data for this cross-sectional study were obtuined from
the Sovereign Wellbeing Index (Round 1); 2 survey on
the health and wellbeing of a large, demographically di-
verse sample of New Zealand adults [16]. A web-based
survey design was employed to collect data during Sep-
tembet and October, 2012, Ethical apprenal to conduct
the study was granted by the Auckland University of
Technology Ethies 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 (Le. door-to-door o computer assisted telephone
interviews). These advantages inelude the relative cost-
effectiveness of the approach, the ability to overcome
geographival constraints, and the minimisation of ertors
associated with date entty [17]. Recent reports indicate
the proportion of New Zealand households with access
to the internet (80 %) and landline telephones (85 %) is
simnilar [18, 19].

Participants

A commerdal market research company (TNS Global,
New Zealand office) was contracted to adeinister the
web-based survey. Partivipante were recruited from the
SmileCity database; the largest commercially available
database in New Zealand The datbase comprises
247,675 active membets recruited threugh both offline
(51 %) and online (49 %) sources [20].

The target sample size for the current study was
10,000 participants. The sample size was determined
pattly by financial constraints, and partly to obtain a rea-
sonable precision of estimates. Eligible individuals in-
cluded SmileCity database membets aged over 18 years
who had net participated in a survey within the last 7-
days. There wete fio furthet exclusion eriteria.

Email invites—with 2 link to the survey—were sent to
38,439 individuals randeemly selected from the 229,032
eligible individuals. The survey was open to potential
participants for 7-days. No follow-up invites were sent
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to individuals whe did net complete the survey within
the specified timeframe. All participants provided in-
fortned consent prior to entering the survey.

Variables

The web-based survey included 134 questions on well-
being, health and lifestyle, and socio-demographics. To
enable international and national comparisons, the well-
being component primarily comptised questions deawn
from the European Social Survey (Round 6) [21] whilst
the health and lifestyle component comprised questons
primarily from the New Zealand Health Survey (2006)
[22]. Measures specific to the current study only are dis-
cussed in detail below.

Optimal wellbelng

Optimal wellbeing was treated ac a binary variable. The
ter itemns (refer to Table 1) to measure optimal wellbeing
wete drawn from the European Soeial Sutvey (Round 6)
[21]. A modified version of Huppert and So% scale,
reflecting changes made to two items between Rounds 3
and 6 of the European Social Survey, was used to caleu-
late optitnal wellbeing [5, 23, 24]. The two items which
differed from the original scale were T love learning new
things' and ‘There are people in my life who really care
about me’ These items were replaced with ‘To what ex-
tent 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 if] respectively [23, 24]. Hone
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et al recently demonstrated moderate to strong agree-
ment between the modified version of Huppert and So's
measure and other tneasures of optimal wellbeing [24].

The ten items used to measure optimal wellbeing
eotrbined both hedonic (feelings) and endaimonie (fune-
tioning) aspects of wellbeing [5]. The items were rated
on 4-peint to 1l-point Likert scales. All itemns were
phrased in a positive direction except for the itern meas-
uting resilience, which was reverse coded. Optimal well-
being was determined as meeting the threcholds for
positive etnotion (Rappiness = 8 and four out of five
features of positive characteristice (vitality = 3, opti-
miliont =4 resilience = 4 self-esteern = 4 emotional stabil-
ity=2); and three out of four features of positive
functioning (erpay 25 ing = 4, comy 2
4, positive relationships = 4) [5, 24]. Table 1 provides a
surnmary of the constructs, feature, items, and thresh-
olds used to caleulate optimal wellbeing.

Socio-demographic variables

Self-reported socio-demographie variables ineluding gen-
der, 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 Fth-
nicity, respondents were provided with the option of
selecting multiple ethnic response categories [25]. Re-
sponses wete coded into three independent categories
(Europesn/Other, Maori/Pacific, and Asian) using Statis-
tics New Zealand Level 1 prioriticed ethnie classifications

Table T Corstructs, festures, items and threshalds uwsed to caleulzse antimal wellbeing

Comztruct and features Iremn [Likert scale; anchors) Threshold
Fosithve emetion (required)
- Happinazm Taking all things together, how hapgy wiould you say you are?0-10; extemaly unhappy- 28
extremely hapoy
Fopthe characteristics (4 of 5 requirsd)
+ Emational stabllity In the past week, | feit calm and peacefuli—d none or aimast none of the thme-all 22
or almast all of the time
- Witality Curing the past week, you had a lot of energy?T-4: nane or almost nome of the time-all =3
or almast aif
- Optimism | am always cotimistic about my futuee 1-5; strengly dsagree-strangly agree =4
- Rzgliznce When things go wrong in my [fie it generally takes me a long time to get back to =4
normzl -5 strongly disagres-strongly agree; revene oo
« Geifestzem In general, | fesl very positive about myssifi-3; strengly disagree-strongly agree EXS
Positive functioning (2 of 4 raguired)
- Engagement Tao what extent do you leam new things in your life?0-&; nor at alka grear deal 25
- Compatence Mast days | feal 2 sense of sccomplishment from what | doT-5; strangly disagres- x4
srongly agree
« Wigzning | generally fieel that what | do in my Iifie is valuable and worthwwhilel-3; strongly dlsagree- =4
sirongly agree
« Pozitive relationships Ta what extent do you receive help and support from people you are close to when =4

you need it? 0§ net at al-completefy

To be classified 2z mesting the criteria for optimal wellb=ing individusls muse (1) mast the threshold for positive smotion; (2] mest the threshold for four out of
five features of positive characteristics; and (3} mest the threshold for three out of four features of positive functioning
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[25]. Date of birth was used to calenlate age with the sur-
vey start date as the reference. Continuous age was
tecaded into 10-pearly groupings according to Statistes
New Zealand's Statistical Standard for Age [26]. Finally,
heusehold income was stratified into tertiles to reflect low
(= 540,000), moderate ($40,000-390,000), and high (=
£90,001) incormes.

Lifestyle behaviours

Ten lifestyle behaviours were included in the analysis in-
cluding breabfast consumption, sugary deink consump-
tion, fruit intake, vegetable intake, smoking, aleohol
consumption, exeteise, sedentary behaviour, sleep qual-
ity, and body mass index (BMI).

Questions to measure breabfast consumption, sugary
drink consumption, fruit intake, vegetable intake, smok-
ing, and aleohol consumption were drawn from the New
Zealand Health Survey (2006), an annual door-to-dooer
survey conducted by the Ministty of Health [22]. Re-
spondents were asked to indicate how many days during
the past week they had breabfast (mever 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 Hmes, =7 fimes);
on average how marny servings of fruit they had over the
past week (I don't eat fruit, <1 serving/day, 1 serving’
day; 2 servinge/day; 3 servimgeiday, = 4 servings/day);
and on average how many servings of vegetables they
had over the past weelt (I dom't et vegetables, < I serving
day, 1 serving'day; 2 servings/day; 3 servingsiday, = 4
servings/day) [22]. For smeking, respondents were ashed
if they smoke cigarettes regularly (yes mo) [22]. Aleohol
consumption was assessed by asking respondents to indi-
cate how often they have 3 drink containing aleohol (T
don't drink aleohol, monghly or less, up to four times’
movith, wp to three times/weel; = 4 times/week) [22].

Exercise was measured using a single item exercise fre-
guency gquestion which asked participants to report how
often during the past week they exercised (I didn't exer-
cise, 1-2 timies, 3-4 HiMes, 5-6 times, = 7 times) [14, 27].
Sedentary behaviour was measured using a cingle item
sitting ¢ueston [28]. Response options were adapted
from their original format (mever seldowm, sometimes,
ofter, always) [28] to reflect the response scales used
througheout the web-based survey (mone 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 deswn
from the European Social Survey (Round 8) Survey [29].
The gqueston originates from the Center for Epidetnio-
logic Studies Depression Seale [30] and has been used to
measure restless sleep elsewhere [31, 32]. Respondents
were asked to indicate how much of the time during the
past week their sleep was restless (sonte or almost none
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of the time, some of the time, most of the tine, all or al-
most all of the time).

Body mass index was derived using self-reported
height and weight measures and was calenlated ag
weighty/(heightl). World Health Organization thresh-
olds were used to categorise BMI as: underweight
(<18.4), notmal weight (18.5-24.9), overweight (25.0-
29.9), and obese (= 30.0) [33].

With the exeepton of BMIL all lifestyle variables ate
reported as per their original response scales.

Data analysis

Optimal wellbeing was treated as the dependent variable.
Participants’ dats were, therefore, only included in the
final analyses if 2 response was provided for each of the
ter iterns used to caleulate optimal wellbeing. Binary lo-
gistic regression analysis was used to determine assoria-
tions between both demographic factors and lifestyle
behaviours and optimal wellbeing (IBM SPSS Statisties
version 19 for Windows). Crude, partially adjusted (ad-
justed for age, gender, ethaicity, and housshold inceme),
and fully adjusted (adjusted for all socio-demographic
and lifestyle varizbles coneurrently) odds ratios were cal-
culated. Bootstrapped 95 % confidence intervals (CI)
were caleulated using 1000 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 % (r = 12,170} and
the completion rate was 82 % (n=9962) (Fig. 1). Of
those deemed to have completed the survey, data to cal-
culate optimal wellbeing were available for 9514 (47 %
male) participants. Sample characteristies for the eurrent
study are shown in Table 2.

The sample charactetistics were compared to the esti-
mated resident population in New Zealand during the
Jutie, 2012 to September, 2012 quarter [34]. Our sample
was slightly over-represented by those in the lowest
household income tertile (33 % vs. 32 %) and slightly
under-represented by males (47 % ve. 49 %), and those
aged 40-49 years (17 % v=. 19 %), 50-59 years (16 % v=.
18 %), and over 60 years (23 % ve. 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 % s 19 %).

Optimal wellbaing
In total, 24 % (2=3964) of the sample met the criteria
for optimal wellbeing (Table 3). Over half the sample
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Elighle individuals

e O

Ernail invites aent

=30 439

[Cid nof enter survey

Retum rate {entered suney)

n=12,970 {32%)

=G, 269 (68%)

Entered but did not complets

BUVEY

71=2,208 (18%}

Cairplation rate (entened & complated
survey}

n=59.962 (B2%)

Compleded suney bt messing

Dala Lo calculate optrmal well baing

n=8,514 (86%)

Fig. 1 Flow disgram of participant recruizment

data to calculale pplimal

wellasing

n=448 {4%)

(54 %) met the criteria for positive functioning, whilst 41
% and 44 % met the criteda for positive emotions and
positive characteristics, respectively (Table 3).

Lifestyle behaviours and optimal wellbaing

Table 2 shows the erude, partially adjusted (age, gender,
ethnicity, and household income), and fully adjusted (all
demographic and lifestyle variables) odds ratios and
bootstrapped 95 % Cls for optimal wellbeing and sach of
the socio-demographic and lifestyle variables assessed.

Soclo-demographic variables
No associations between gender and optimal wellbeing
were observed.

The trend across the three models indicates the likeli-
hood of achieving the eriteria for optimal wellbeing in-
creages with age. The fully adjusted odds ratios show
those aged 70-79 years were significantly more likely to

report optimal levels of wellbeing compared to those
aged less than 20 years (OR: 2.00, 95 % CL 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 incorme, Asian people and MaoriPacific
people were significantly more likely to meet the eriteria
for optimal levels of wellbeing compared to Europesn/
Other people. In the fully adjusted model the association
between ethnicity and optimal wellbeing remained for
Maeri/Pacific people (152, 123-189, p<0.01) but was
negated for Asian people.

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 130 (L10-156, p < 0.01) and 1.84 (155-223, p<
0.01) tirnes more likely, respectively, to reach the eriteria
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Table 2 Sample characteristics and odds ratios for the relationship between lifestyle behaviours and aptimal wellbaing (i =5514)

Total Optiral wellbeing Crude Pamizly® zdjustad Fully* adjusted
n (%) (¥, 85 % O o' (5 % 0 of' (95 % a% OR' (5 5% CF

Gender

Mzl 4478 [47) 1101 {25, 23-26) 100 1.00 100

Female 5013 (53) 1198 (24, 23-25) 0.8 (0.88-1.06) 110 10.08-1.23) 102 (088-1.18)
AQe, years

<20 2103 41 (19,1324 100 1.00 100

20-20 1856 (23) 350 {19, 18-21} 105 (075-158) 0.02 [080-1.50) 0.90 (055-150)

30-30 1472018 305 (21, 1823} 115 (082175 Q.80 [057-1.53) 075 (048127

40-40 307 303 (1, 1524 120 (0A5-120 082 (052-163) 081 (050142

50-59 1328 (18] 336 (25, 13-28) 148 (1.06-2217° 123 [078-210) 0.28 MEL-1£8)

B0-2 1337 (18] 445 (34, 31-38 221 (1.58-3400 118 (140-2.80% 143 (088-243)

T0-79 485 (g} 158 [40, 224 283 (203439 336 (200813 200 (1.18-351

=80 sS40 17 (32, 18-dd) 202 (08e-350¢ 181 (077428 118 051-273)
Eshnidity

European/Other F0es (78] 1724 (24, 23-29) 100 1.00 100

Asizn 1002 (1) 23228, 11-28) 024 (080-10) 1.26 (1.02-1.55 1.25 (087-158)

Maori/Padfic 1129 (13) 31328, 13-28) 108 (082-112%) 1.20 (DEg-1an)® 152 (123-18g™
Household incame

Low (£ $40,0000 2388 (33) 487 {20, 18-22) 100 100 100

Mid (540,001-520,000) 2510 (38) 582 (23, 22-25) 118 (104138 1.46 [1.27-1.67)* 130 (110158

High (= 520001 2191 31) €60 (30, 28-32) 165 (147155 226 103261 184 (155-223p
Restless slesp, how often past week

Hone or almost none of the time N8 754 (35, 33-37) 100 100 100

Zometmes 4387 [48) 1244 (28, 27-30) 075 (87-08d A78 (eE-0a0= 083 (7-08E"

Most dmes 1915 (20) N7 (11,1013 024 (20-028= Q27 (D22-033 031 (D24-038™

Allor almast 3l of the ime 1008 (1) 84 (8 7-10) 047 (0130220 020 (15-026 024 A7-032™
Body mass index

Wormal weight 2820 (35) £45 (24, 13-28) 100 100 100

Undenwveight 148 (2 28 (18, 13-15) 073 [045-1.08) Q.70 [0.38-1.14) 075 (037-130)

Overweight 2521 (33) 73029, 17-31) 127 (112-144 1.18 [1.01-1.38) 1.24 (105148

Chasz 2375 (31) 487 (11,1827} 081 [071-083 Q.75 (083088 082 [074-107)
Alcohal, how often do you have 3 drink contzining

Up o 4 times/maonth 1707 (18] 450 (26, 24-28) 100 100 100

Hever 2408 (28] 375 (24, 12-28) 087 0751010 Q83 (070100 088 071-108)

Monthly or less 2858 (31) 505 (21,1822} 073 [0.54-085) 072 [061-0.85 078 E2-082

Up o 3 timesfwesk 175 014) 342 (27, 24-29) 103 086127 Q.88 [071-1.08) 020 072-111)

=4 timesfwesk 1088 (12 300 (28, 25-300 106 088-127) 079 [HE5-098° 087 (E8-108)
Segular smoker

‘ez 1842 (17 201 (18, 1e-200 100 100 100

Ho F779 (53] 1947 (26, 25-27) 140 (1.40-185) 1.4d (123173 118 (088-145)
Ewerdze, now many times past wesk

Dot exsncizs 3379 (38) &14 (18, 17-15) 100 100 100

1-2 timesfssh 2552 (28] €12 (24, 12-28) 142 (1281827 1.46 [1.23-1.80 121 (1021437

24 timafveshk 1874 (1) 535029, 17-31) 180 (1.58-182 1.81 [152-213) 130113188
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Table 2 Sample characteristics and odds ratios for the relationshio between lifestyle behaviours and optimal wellbaing (n=5514)

{Cantinued)
5—& timesfwesh 72 m) 300 (32, 22-35) 210 017924 1.88 (1.55-2.201™ 137 -1eg=
= 7 timezfweek 1502 188 (37, 3241} 259 (211-311= 232 (1.7e-3a0 181 (122-213=

Sedentary levels, time spent sitting for the most part of each day past week

Al or almast all of the tme 851 (7} 9015, 12-18)
Mone or aimast none of the time 152100 53 (28 M1-34
Alittle of the time 1285 (131 363 (28, 18-31)
Some of the time 4177 44 1168 (28, 27-29)
Most of the time 3151 (331 388 (18, 18-200
“Wegetables, average servings per day over last wesk
Dot eat vagetables 107 (1) 11010, =-18)
< 1 sening/day B2 (W 1513, 11-18)
1 seninge/day 2327 (25) 406 (21, 20-2%)
1 zeningeioay 2432 () 577 (24, 2225
3 zerimgaiday 452 57028, 22300
z 4 servingsiday 1583 (17) 502 (32, 3034
Fruit, average servings‘day over last wesk
Dorit eat fuit 330 42013, 217
<1 sering/day 1831 (211 301 (16, 14-17)
1 senings/day 2826 (30) g81 (23, 12-23)
1 serdngaiday 42227 £56 (28, 28-30)
3 zeningaiday 13412 336 (31, 18-34
= d servings/day 842 (7) 226 (35, 32-39)
Sreakfast, how many days over last week
7 daysfiesk 5255 (58 1561 (30, 28-37)
Hever 1080 (1) 135 (14,1217}
1-2 dayefvesk Me 1 178 (16, 14-18)
34 dayziwesh o4z (1) 186 (21, 18-23)
5-£ daysiwesk lrIeR] 200 (20, 17-2%
Zugary drinks, how aften over last wesk
Dirit drink sugary drinks 45027 Ta& (N, 2838
<1 timefwesk 1518118 339 (28, 13-28)
1-2 timeswesk 2340 (5] 53425 11-25)
34 timesfwesk 1388 (15) 283 (11.18-25)
56 timesfwesk 88407 125 (18,1521}
=7 timeavesk 032 (10 175 (19, 1821}

100 1.00 100

213 [142-225 228 (138370 187 (1.01-324
225 [177-2egp 187 [140=237) 188 (1202480
217 (1722 1.88 (146-280)™ 158 (1.18-228™
131 (1.03-128" 116 [081-1.62) 102 [07e-157)
100 1.00 100

135 (077189 151 [088-7.07) 143 (058-7.14)
238 (130538 242 (131187 175 [075-844)

271 (158800
345 (203727
413 [242-027

301 (14414307
252 (lad-1e7g
422 (1071983

108 (D2-1017)
231 0821084
231 [0E7-11.54

100 1.00 100

124 (088-12825) 1.07 [072-167) 088 [055-1.48)
204 (150288 168 (1.17-274)* 108 (0281 T8
280 (188-37g)= 208 [143-327) 11310711288
508 (221-4 54 138 [184-308 128 1078-2.14)
523 [2E0-54E) 250 [188=4200% 135 (080-235)
100 1.00 100

040 (0330477 050 [DA0-0E2)™ 081 [0E2-108)
045 [037-0537 054 [DA3-0EE)™ 075 (D58-003
022 (052073 080 [D8E-008)"° 021 [0F1-1.17)
058 [0.40-0E7™ Q50 [D4B-073)% 0&7 [052-024™
100 100 100

078 fea-e™ 083 [Dat-nog 088 [070-1.08)
028 [58-075) 077 [Des-000™ 0£2 (27100
058 [051-0ea= Q72 [DES-087) 043 (ge-103)
042 [D40-0E0™ Q50 [D45-078) (073 (053-025"
052 (45-0857 QE7 [DE4-085) 082 (0F1-1.18)

*p< 005 =*p < 2.01; "odds ratio; *bootstrapped 35 % confidence intenval; *adjust=d far gender, age, etnicity, income; “sdjusted for all d=megraphic and lifestyl

Eshaviours sameurranty

for optimal wellbeing compared to those in the lowest
income tertile.

Nutrition variables

The average tumber of servings of fruit and vegetables
consumed each day were positively and significantly as-
sociated with optimal wellbeing in the crude and

partially adjusted models. However, these associations
wete negated in the fully adjusted rodel.

Sugary drink intake was inversely and significantly ac-
sociated with optimal wellbeing in the ctude and par-
tially adjusted models. In the fully adjusted model
cotisuming sugary deinks 56 times per week was asso-
ciated with a decreased likelihood (0.73, 0.53-0.95, p<
0.05) of achieving the eriteria for optimal wellbeing,
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Table 3 Propartion of the sample mesting the eritenz for ogtirmal
vegllbging i = 5514

Welbeing features n %
Optimal wellbeing 303 2
Pasithve amation 7 41
Pasitive characteristics {rotal mesting 4 of 5 features) 4119 44
\itality 7z 3
Cptimism k] 2
"allisnce 4357 48
Zalf-zstaem 2431 88
Emotional stability Bd14 B8
Pasithve functioning (totml meeting 3 of 4 featuras) 5108 E4
Mezning 8801 71
Sosithve relztionshigs 8438 88
Engagement 4210 44
Competence t4ze =

Optimal wellbaing was calculated 2s masting thrasholds for 3) positive
emation and; B four out of five f=atures of positive characteristics — vitality,
=ptimizm, rasiliance, self-ssteem, emotional stabiity and; &) thres cut oF four
features of pesitive functioning - meaning, positive relationships, sngagement,
compatance [5, 24]

cotnpared to those who reported that they do not eon-
sume sugary drinks.

Compared to those that reported eating brealfast
daily, eating breakfast 1-2 days per week (0.75, 0.58—
093, p < 0.05) and 5-6 days per week (0,67, 052-0.84, p
£0.01) were associated with a derreased 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 to normal weight people,
however, this assoclation was negated in the fully ad-
justed model. Conversely, overweight people were sig-
nificantly tmore likely to have optimal levels of wellbeing
compared to normal weight people in all three models.

Health risk behaviours

Compared to smokers, being a non-smoker was associ-
ated with an inereased likelihood of reaching the criteria
for optimal wellbeing in the crude (160, 1.40-1.85, p <
0.01) and partially adjusted (1.44, 123-172, p<0.01)
models; however, these associations were negated in the
fully adjusted model.

Compared to those that consume aleohol up to four
times per month, drinking aleohol monthly or less was
significantly associated with a deereased likelihood of
being in the optimal wellbeing group in the erude (0.73,
0.64-0.85, 1 <0.01), partially adjusted (0.72, 0.61-0.85,
p<001), and fully adjusted (0.76, 0.62-092, p<0.01)
models.
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Exerclse and sedentary behaviour

Exercise was positively and significantly associated with
arhieving the criteria for optirnal wellbeing in all three
models. Compared to those who reported doing no exer-
cise, exetelsing seven o tore tmes per weel was asso-
ciated with a 161 (122-213, p<0.0l) increased
likelihood of being in the optimal wellbeing group in the
fully adjusted maodel.

An inverse relationship between sedentary levels and
optimal wellbeing was observed in all three models; de-
creases inn sedentary behaviour were associated with an
inereaged likelihood of meeting the criteria for optimal
wellbeing. In the fully adjusted model, those who re-
ported sitting none or almost none of the time during
the past week were 1.87 (1.01-329, p < 0.01) titmes more
likely to meet the criteria for optimal wellbeing.

Sleep

In all three models restless sleep was negatively assoei-
ated with optimal wellbeing. In the fully adjusted model,
having testless sleep all or almost all of the Hine was as-
sociated with a significantly decreased (024, 0.17-0.32,
p<001) likelihood of being in the optimal wellbeing
group compared to those reporting restless sleep none
or almest none of the time.

Discussion

To develop positive health and wellbeing interventions
better understanding of the characteristics and behav-
iours 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 sim
of the study was to integrate measures from public
health and positive peychology to determine lifestyle be-
haviours associated with a multi-dimensional measure of
optimal wellbeing. In the fully adjusted model, optimal
wellbeing was positively associated with exercise, in-
versely assoriated with sedentary behaviour, and nega-
tively associated with sleep.

In previous research on life satisfaction, New Zealand
ranks similar or just below the highest ranked Scandi-
navian nations [35]. Comparing our findings to the lar-
gest study of optimal wellbeing in Europe suggests that
proportion of New Zealanders meeting the eriteria for
optimal wellbeing in the eurrent sample is comparable
to Sweden (24 %; ranked 7 of 22) [5]. Nevertheless, the
24 % reported in our sample is substantially lower than
the prevalence of aptimal wellbeing in the highest ranked
eouritty, Denmark (41 %) [5]. Out data indicates that indi-
viduals in our sample who were more likely to achieve the
criteria for optimal wellbeing were those with higher
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household inecomes and these aged 70-79 years. It was
also interesting to observe, that in contrast to previous
research reportng lower levels of satisfacton with life
among Maori and Pacific people [36, 37], we found no
evidence to support this relationship. In contrast, we
found those who identified as Maori or Pacific were
mote likely to achieve optimal levels of wellbeing com-
pared to those who identified as European. Whilst these
ethnie differences in optimal wellbeing warrant further
irmvestigation, the discrepancy between our research and
others may in part be explained by the wellbeing mes-
sures used. We used a broader eriteria to measure opti-
mal wellbeing which 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 org and hauors [38]. For
example, whanau ora emphasises the family and com-
musity whilst havors emphasises physical, mental and
emotional, social, and spiritual wellbeing approaches to
health [38].

In the present study, we extend previous research on
life satisfaction [13] and happiness [14] to show for the
first time that sleep, exercise, and sedentary behaviour
are independently associated with 2 multb-dimensional
measure of optimal wellbeing. Although exercise, and to
2 lecser extent minirmising sedentary behaviout, are im-
portant public health priorities, sleep is often over-
looked. Thete is now increasing evidence to show that
sleep is associated with health outcomes [39]. Our find-
ings also indicate that reporting restless sleep almost all
of the time was associated with 0.24-fold decreased like-
lihood of meeting the eriteria for optimal wellbeing,
compared with those reporting restless sleep almost
none of the tirme. This it concerning as there is aceu-
mulating evidence to suggest that there has been a glo-
bal reduction in sleep [40, 41]. Given the potential
implications for health and wellbeing inereased efforts
should be made to raise awareness of strategies to im-
prove sleep quality.

To a lesser degree, associations between optimal well-
being and breakfast consumption, sugary deink intabe,
EMI and aleohol consumption were alse observed in
the current study. Similar associations between breakfast
consumption and happiness have been observed previ-
ously [14]. In our study we found that compared to
those who drink sleohol up to four times per month,
drinking aleohol monthly or less was associated with a
0.76-fold decreased likelthood of achieving the criteria
for optimal wellbeing. Though not significant Pigueras
et al. [14] reported 2 similar trend; compared to those
that never drink those who reported deinking were more
likely to be classified as happy (OR 1.07; p = 0.52). One
possible explanation for this somewhat unexpected
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finding is that those occasionally drinking may be doing
so in social environments thereby benefiting from social
interaction and enhanced positive relatonships. Finally,
consumning sugary drinks 5-6 times per weel: was associ-
ated with & 0.73-fold decreased likelihood of achieving
the eriteria for optimal wellbeing. Limiting sugar is,
therefore, likely to have implications from both 2 health
and wellbeing perspective.

The relationship between lifestyle behaviours and opti-
mal 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 etigage in positive lifestyle behaviours [42]. Alterna-
tively, there is also evidence to support the claim that
aptimmal wellbeing is enhanced by healthy lifestyle behav-
iours [43]. Specifically, experimental research in human
and animal studies shews that engaging in healthy be-
haviours such as exercise [44], healthy eating [45, 46],
and guality sleep [47] reduces inflammation and en-
hances BDNE. Reducing inflammation and enhancing
BNDF expression promotes neuroplastieity which is im-
portant for dimensions of optimal wellbeing related to
creativity, explotation, and entfosity [43].

It is pertinent to note that three quarters of the sample
in the current study were not mesting the criteria for
optirnal wellbeing. It is therefore evident that further ef-
forts need to be made promote and inerease optimal
wellbeing. Whilst the cansal relationship between life-
style behaviours and optimal wellbeing cannot be deter-
mined from our data, existing evidence supports the
claitn that the relationship is likely to be bidirsetonal.
Our findings, together with the literature, provide support
for holistie interventions which integrate the promotion of
lifestyle behaviours and the dimensions underpinning op-
tirnal wellbeing (eg. relationships, self-esteern, and resili-
ence). Our research shows the lifestyle variables which
should be targeted in such interventions include sleep, ex-
ercise, and sedentary behaviour, and to a lesser degree sug-
ary drink ronzumption and brealfast intalee.

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
populstion 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, tather than observational
measures. There is therefore 2 possibility that individuale
wete subject to social desirability bias. Finally, the cross-
sectional nature of the data precludes the ability to infer
causation. The relationship between lifestyle behaviours
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and optimal wellbeing is eomplex and likely to be bidiree-
tional Intervention and mechanistic studies are required
to further progress our undesstanding of this relatonship.
The findings from this study provide a starting point for
determining the mest pertnent lifestyle variables to in-
clude in such research.

Conclusion

In this study, two research felds—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
guarter of 2 large and demographically diverse sample of
New Zealsnders are meeting the criteria for optimal
wellbeing. This study alse extends current international
knowledge to show sleep, exercise, and sedentary behav-
iour, and to a lesser degree brealfact concumption, sug-
ary drink intake, BMI and alechol consumption are
associated with 2 broader, more complex notion of well-
being. It is likely this relationship between lifestyle be-
haviours and optimal wellbeing is bidirectional giving
rise to the debate that holistic approaches are needed to
promote positive health.

Abbreviations
BONF: Braln dertved neurotophic factor; Bk Body mass Index;
Tk Confidensa Intemsal OA: Odds rado.

Competing Interests
The euthors declars thet they have no competing Intenests

Authers’ contributions

¥F cartributed 1o the design of the menuserpe, anelysis and Interpretation
of deta, and drafted and revised the menusanpt GE cortibuted 1o The
cesign and crideal revision of the manwerpr. LW cridealy reviewed the
manuscrigt Al authors read and approved the final manuseripr

Acknowledgements

The authors would ke to acknowledge Soversign’s ongelng sUDDATT a8 the
fundar of this reszarch.

WP ik suppoeted & Soverelgn Wellbelrg index Doctersl Schelarshig.

Recelved: 16 June 2015 Accepted: 20 January 2016
ahlizhed antina: 22 Jimiary 2000

References

1. ‘Werld Health Crgerizetien. Congtiutian of the World Health Orgenlzatan
In: Batk: Cocurnents. Geneve: Wirkd Heafth Ongenizatian; 2008,

1. Ryff CD, Singer B The contaurs of pasithe human haafth. Peychal Ing. 1995;

3 Ayff OO, Singer B, Lave GO. Poskive haglth: connerting well-bairg with
Izl PR as T By See B 1004352133334,

4 Zalgrran M. Pegthe health, Agg! Poyen Megs J0057(21)3-18.

3 HugpetTF 5o TC Flourkhing ecnoss Eunpe application of & new
enneprual framewark for defining welHzeing. Soe Indiz Res. 20031103
E37-861.

6 Seligrman M, Calkszentmihai M. Poslthve psvchelogy: an Inaductdan Am
Peyehel, 200055514

7. Ay OO, Kepes LM The stucture of paysholagicsl wel-heing revgted. §
Pars 52 Poghed, 19956871927,

@ Kayes OLM. The rermzl hefth aontinuum: fram languishing ta founshing
In ife. J Heelth Soc Behav. 2002:43(2)207-122.

Page 10 of 11

S Hupper B4 Marks B, Clare & Fegrls |, Stumer &, Wimerss |, ot el Measiriag
welHbaing aomss Eunepe deseription of the 55 welkbeing module and
prelimirary findings. Soc Indic Res. 20085130115,

12, Diener £ WIrEz D, Tow W, KIm-Prizta C, Chal D-w, Cisl 5, ez el New wel-
breing measres: 2hart soales to aness faurishing and posthe and nagatve
faelinga. 5oz Indic Aes. 20108714358,

M. Seligrran M. Flaurish: Avislanany rew understending of hapiinass and
wellbging, haw Verk Free Frags 1011

12, Echowanus-Dikews W, Pleterse ME, Dinossesrt CHE, Westarhof B, o Grasf 5,
ten Have W, et al What factors are assadiated with flaurishing? Rasuhs framm
@ lange repressntaTive nationgl sarmple ) Happiness Sted. 2015 del1000077
510202-012-8547-3.

L Gran M, Werdle ), Srannss A The relatonahiy benwesn |ife setisfacrien and
health behaiar & erass-cultural aralysis of yaung adufts. inm J Behaw e
2005163 x259-26E.

14, Plysemg 14, Kuhne VW, Verslizmael B, Van Straten A, CUllgpers P: Hagpiness
and resth eraviours In Chilest oolege sudents: @ cross-secmonsl suney.
BMC Puslic Heafth. 2011;11. dok10.1B571471-2458-1111-1443,

. hInby of Health, The health of New Tealand aduis 20110712 key findings
of the New Fealand heafth suney Wallingan: Mirisry of Health; 20132

15 Jardan A, Mazkay L Whitz K, Schefleld G wiliden M, Hone L et al The
Severalgn Mew Tazland Wellbeing Inded Fayehalogy Aotesrcs, I013301)22-7.

7. ven Gelder MM, Bratveld AW, Aneleveld N Web-hased quesionnares the
fumure In epidemiclogy? A J Epidemiol 20M10:172:1292-8,

15, Stathtics New Zesland. Household wse of Infiormation and communication
technolagy: 2012, Wellngron: Statsties New Zealand; 2012

15, Census QUIckSTats sbout TERApAIT and cormmunicariang 2013, [melwiany,
AN T TensLL 201 I-ensun ol le-and-smmany-repomeiquickean-
TanS0o-Comms 2son]. sged 13 Newernber 2015,

20 Led SCESOMAR: 17 Questiong. Aucdand: SmileCoy Lid; 2012,

21, Eurepean Soctal Suney. 35 Reund 6 seurce questiornalre, Landen: Centre
fior Cornparathee Sodal Sunveys, Ciy Uriversiy; 212

22 WInby of Health, 2008707 Mesw Zealsnd healty suney: sauit guest snnaire.
ialingron: tinistry of Health; 2006,

23, European Saclal Sunvey. Reund & medule en persanal and soclel wellbelng:
final module In emplae Lendor: Contre for Cormparathe Sadal Sumveys,
Oty Unhersity London; 2013

24, Hane L, Jarden A, Schofield G, Measuring flaurishing: the mgae of
operarons defiridans en the prevalence of high levels of wellbaing. LW
I0dEI=E0

25, Skl sandand far eshmidny. WIS WAWSIEEgSVIAZ IR and
rratedyrathedee s st on-gnd-rendardy s fesdanenelaechanat.
standardafethnicinasg]. Accessed D8 December 2012

26 Smtbtieal standard far age. (AT W ST geVTNZUNVEYS_and_
methedsmethodsidassificatons-andstandands dessficaion-relatad-sans-
sandarda’ageasod. Accessed 09 December 2015,

27, Zullven C, Cakden |, Yaung J, Buncher 5, Lawaan B Obomasies 1o afom &
sty of Mew Zealanders’ physical activity and nutrtion, Technizal repam.
AT Mellsar: Welingtan; 2003,

28, Beecke AR, Burems |, Fiters ER A sham questonnalie far the measUremant
of habual physical acthvity In epldemiciagical studies. Am ) Clin Num. 138235
SEe-4z

25, Eurepesn Eactal Sunvey. S5 Reund 3 source quastiarnalre, Lamden: Centre
for Comnparathee Sodal Sunveys, ity Uriversity Landar; 2008,

30 Redef LS The CE3-0 Scele @ s fregam depressdan soaie for ressardh In the
generel populstion Appl Peychel Mess 187713385401

31, Burgerd &4, Allshire 1A Puming work i bed: stressfil experierces on the
ok and gleey gualiny. | Heath Sar Bohay 10055004 476-22

31 Kutner NG, Eliwise CL, Zhang AL Linking race and welkbeing vithin a
blopsychosodal framewsrks varation In subjecthve slesp qualty b two
recialy dhverge oider pdult samples | Heath Soc Benay. 200445(1193-113

33 By mass Inde BV Iwwweunwhanmenes thaop o isease.

e o a-ea Ty Ifasnya by Indee-ten]. Azzested 09
December 2015,

34, Populetion estimanes. b Stats. goverzinfoshane Selectvarables.
aamTgedD: 1255-4042na1 2811 1D1£65457). Arzesisd 00
December 2015,

35 Diener E Diener M. Crass-oultiral comelates of [ife satsfacton and sf
emaern, | Parg S0 Pryoral, 19R5ERE53-63

38, Croft AGWY, Lawisan B Asplying the Innerratanal wellaging Index
Irvestigate sunfecthve wellbeing of Mew Tealanders with Eurogean end with

]

I

170



Prendergast ef ai. BMC Public Health {2016) 1852

41

IWenr herlage. ¥atuiou: New Tesland Journal of Saclal Sdences Online.
0E3ETTL

. Sbley T Hamé M, Hewverd W, Houkemau C The gap In the subjective

wellbeing of Macr and New Zealand Eurapesns widenad betwesn 2005
and 2003, See Indie Res. 201110411 105-115.

. Chant L Whanal ora: Hauors Waor madel for ketahiangaioo-operatye

en-Eance WITh oe-lear, Alterhatves An InT ) Indigenaus Peaples 2071
T2

Zanpueso FE, DENR L Srazmule B W e BIA. Slesn dursdan end all-cauze
FreTalTy: @ sysmemnate reaw and rets-anehals of prospectie stodies
Seen I010:33(3)585-52

Alzre G, Ayes NT. The npect of daly desp durtan on healthc & revew
f the Imersture. Prag Cardlovese Nurs, 1004120 2:86-2

Chapur J-F, Tremiblay A, Insuffident sleep as & contibuior o weight galn:
an update, Current Obesity Repors, 20127(412435-56.

41 Zsovey F, Denveller I3, Sneward W, Rothrnan AL Enotions sees and

physizel hesth, Am ol, 20008501 E113-21.

3. GoenezPinill F. The Influences of diet and exereite an el healtt

thieugh hommasis, Agalng Fes Ry, 200374861,

Femis LT, Wllllamg J5, Shen CL The afeer of aaume svarse on sarum beain-
dertved neurnraphic facmar levels and cognitive funenion. Med S0 Spem
Bwerr. 20073272334

. Tharma 5 Fuften B Dieinduces obedny promones cegresiie-he

[nenadour Thar s assaiated with newre| asantemons In bral reward
dreulty. Int J Clees. 2013373825,

Kam JH, Kl ), Lee WY, Chesn YH, Lee S5, Ju A, et 8l The efforts of aleahl
ahstinance on BONF, ghrelin, and leptn secrations In alenhol-dapendent
[atients wWith glucase Intelerance. Alcahs! Clin B Res J01337ES1-E

. 5 H, Saltoh D, Yamamate K Morita K voria Y. Difersntial effect of shert-

rerm FEM slesp degrivation on NGF and BONF proteln levels in the ret
[araln. Srain Red 2000877337-200

Page 11 of 11

Subrmit your next manuscript to BioMed Central
and we will help you at every stepr

* e Z00ept pre-submission Inguirles

= Our selector wool helps you oo find the mest relevent |ournzd

» Wi provide round the dock customer support

= Corvenlent onling submission

* Thorough pesr revie

= Inclusiom In FubMed and all mejor Indexing serdoes

= nesimum vistbiligy for your research

Submit your manuscripe 8t

wnw blomedcentral.comsubmic (, ) BioMes Central

171



Appendix B. The clustering of lifestyle behaviours in New Zealand and their relationship
with optimal wellbeing

The final publication is available from link.springer

Int.]. Behav, Med. (2016) 23:371-57%
DOL 10.1007/51 252901655520

The Clustering of Lifestyle Behaviours in New Zealand and their
Relationship with Optimal Wellbeing

Kate B. Prendergast’ + Lisa M. Mackay' + Grant M. Schofield"

Published online: 4 March 2016
© Intemational Society of Behavi

1 Wi

2016

Abstract

Purpose The purpose of this rescarch was to determine (1)
associations between multiple hifestyle behaviours and opti-
mal wellbeing and (2) the extent to which five lifestyle behav-
iours—sleep, physical activity, sedentary behaviour, sugary
drink consumption, and fruit and vegetable intake—cluster
in a national sample.

Method A national sample of New Zealand adults participat-
ed in a web-based wellbeing survey. Five lifestyle behav-
iours—sleep, physical activity, sedentary behaviour, sugary
drink consumption, and fruit and vegetable intake—were
dichotomised into healthy (meets recommendations) and un-
healthy (does not meet recommendations) categories, Optimal
wellbeing was calculated using a multi-dimensional
flourishing scale, and binary logistic regression analysis was
used o0 caleulate the relationship between multiple healthy
behaviours and optimal wellbeing. Clustering was examined
by comparing the observed and expected prevalence rates
(OVE} of healthy and unhealthy two-, three-, four-, and five-
behaviour combinations.

Results Data from 9425 participants show those engaging in
four to five healthy behaviours (23 %) were 4.7 (95 %, confi-
dence interval (CT) 3.8-5.7) times more likely 1o achieve op-
timal wellbeing compared to those engaging in zero to one
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 % C1 1.9-2.3) five-behaviour combinations

=1 Kate B. Prendergast
kate. prendergasti/aut ac.nz

Hurman Potential Centre, Auckland University of Technology,
Private Bag 92006, Auckland 1142, New Zealand

and for four- and three-behaviour combinations. At the two-
behaviour level, healthy fruit and vegetable intake clustered
with all behaviours, except sleep which did not cluster with
any behaviour.

Conclusion Multiple lifestyle behaviours were positively as-
sociated with aptimal wellbeing, The results show lifestyle
behaviours cluster, providing support for multiple behaviour
lifestyle-based interventions for optimising wellbeing.

Keywords Lifestyle behaviours - Wellbeing - Positive
health - Flourishing

Introduction

Positive health is an emerging paradigm where health is con-
sidered beyond the absence of disease [1-3]. Within this par-
adigm, optimal wellbeing, or flourishing as it is also referred,
epitomises positive health. Optimal wellbeing has been
operationalised as a multi-dimensional construct incorporat-
ing measures of feeling good (e.g. positive emotion, vitality,
and resilience) and functioning well (e.g. engagement, com-
petence, and meaning) [4]. Recent epidemiological evidence
shows the prevalence of optimal wellbeing in New Zealand is
low, with 73 % of the population failing to achieve optimal
wellbeing [5]. Similarly, low levels of optimal wellbeing have
been teported in many European countries [4]. 1t is evident
from these findings that identifying and promoting behaviours
associgted with increased wellbeing is warmanted.

Walsh [6] 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 op-
timal wellbeing [5, 7]. Furthermore, findings from a recent
study show those who engage in fewer health sk behaviours
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were more likely to be satisfied with their lives [3]. However,
it is currently unknown whether a similar positive association
oceurs between engaging in multiple healthy lifestyle behay-
iowrs 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 plan-
ning [8]. If lifestyle behaviours cluster, interventions targeting
multiple lifestyle behaviours may be more efficient and cost-
effective than promoting lifestyle behaviours in isolation [9].

Clustering can be used to examine whether lifestyle behay-
iours co-occur or occur independently in a population [10]. In
previous studies, between three and five lifestyle behaviours
have been dichotomised inte healthy (e.g. meets physical ac-
tivity recommendations) and unhealthy (e.g. does not meet
phiysical activily rec Jations) behaviours and the ¢lus-
tering of healthy and unhealthy behaviour combinations have
been explored [10-13]. Whilst there is now increasing inter-
national research in this area, evidence on the clustering of
lifestyle behaviours in New Zealand is limited and the find-
ings mixed [12, 13]. Tobias et al. [12], for example, examined
the clustering of four lifestyle behaviours—physical activity,
fruit and vegetable intake, alcohol, and smoking—in a sample
of 10,241 New Zealand adults with no history of cardiovas-
cular disease or cancer, The authors found unhealthy lifestyle
behaviours clustered together: however, healthy lifestyle be-
haviours clustered to a lesser degree, In a more recent study,
Williclen et al, [13] examined the clustering of body mass
index and two lifestyle behaviours—physical activity and fruit
and vegetable consumption—in a sample of 1296 white-
collared employees. In contrast to the results of Tobias
et al. [12]. no evidence was found to support the clus-
tering of healthy or unhealthy lifestyle behaviours [13],
These contrasting findings indicate further rescarch is
needed to develop a more comprehensive understanding
of the distribution of lifestyle behaviours in NMew
Zealand,

The selection of lifestyle behaviours has varied in
both the international [8, 14-17] and national [12, 13]
clustering literature. Nonetheless, most of the lifestyle
behaviours investigated in these studies were chosen
due to their explicit associations with chronic discase
(e.g. lack of physical activity, inadequate fruit and vege-
table intake, alcohol consumption, and smoking) [8,
12-17]. Few studies have, however, explored the cluster-
ing of other lifestyle behaviours—ineluding sedentary
behaviour, sleep, or sugar consumption—which are asso-
ciated not only with health [18-20] but also with
wellbeing [3, 21]. There is now evidence to show seden-
tary behaviour, for example, is adversely associated with
health [18] and wellbeing [3, 217, independently of phys-
ical activity. Similarly, inverse associations between sug-
ar consumption and health [20] and wellbeing [5] have

4 Springer

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
aifis of this study are twofold: (1) to advance the litera-
ture by determining the association between multiple
lifestyle behaviours and optimal wellbeing and (2) 1o
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 sam-
ple of New Zealand adults.

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 [5, 22), Ethical approval
toconduet the study was granted by the Auckland University of
Technology Ethics Commitiee (AUTEC 12/201).

Participants

Participants were recruited from the langest commercial data-
base in New Zealand. A total of 38,439 New Zealand adults
{aged over 18 years) were invited via email to participate in a
wib-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 en-
tering the survey.

Measures

Measures specific to the current study only are deseribed 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 un-
healthy categories.

Sleep was measured using a single item (How much of the
time during the past week did vou experience restless sleep?)
drawn from the European Social Survey (Round 6) [23],
Similar to previous research, responses were dichotomised into
healthy (experiencing restless sleep none/almost none of the
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time or some of the time) and unhealthy (experiencing restless
sleep most or all/almost all of the time) calegories [24, 25].

Physical activity and sedentary behaviour were measured
using the Lifestyle Physical Activity and Sedentary Seale, an
original scale developed for the Sovereign Wellbeing Tndex
[26]. Physical activity was assessed using six items which
took into account lifestyle physical activity, active transpor,
and purposeli] exercise. Responses were used to profile indi-
viduals’ 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 ac-
tivity but unlikely to be meeting the Ministry of Health's
guidelines for physical activity), whilst moderate and high
physical activity profiles were classified as healthy (i.e. meet-
ing or exceeding the Ministry of Health's guidelines for phys-
ical activity) [27].

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 [5, 26). Based on their responses, the partici-
panis 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 fol-
lowing dichotomies were, therefore, utilised for this study: low
and very low sedentary levels were classified as healthy; mod-
erate 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
afien during the past week did you drink sugary beverages?)
[28]. Respondents were instructed to include all energy drinks,
carbonated drinks (i.e. fizzy drinks), fruit juice, and cordial
(dict drinks were excluded). Current Ministry of Health guide-
lines were used to classify sugary drink consumption as
healthy (<1 time/week) and unhealthy (=] timefweek) [27].

Fruit and vegetable intake were measured using two ques-
tions drawn from the New Zealand Health Survey [28]. 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) [29].

Optimal Wellbeing

Orptimal wellbeing was treated as a binary variable and was
calculated using a modified version of Huppert and So’s
flourishing scale [4, 30]. Ten items, originally drawn from
the European Social Survey (Round 6) [31], were used 1o
calculate optimal wellbeing. The ten items included measures
of happiness, vitality, optimism, resilience, self-esteem,

emotional stability engagement, meaning, optimism, and pos-
itive relationships [4]. These items combine both hedonic
{feelings) and eudaimonic (functioning) aspects of wellbeing
and were designed to mirror the intemationally agreed criteria
for depression and anxiety [4]. Items were rated on 4-point to
11-point Likert scales [30]. All items were phrased in a posi-
tive direction except for the item measuring resilience, which
was reverse coded. The thresholds of Hene et al. [30] were
used to caleulate whether participants met the criteria for each
itern. Optimal wellbeing was determined as mecting the
thresholds for positive emotion (happiness), four out of five
features of positive characteristics (vitality, optimism, resil-
ience, sell-esteem, emotional stability), and three out of four
features of positive functioning (engagement, meaning, opti-
mism, positive relationships) [30].

Data Analysis

Multiple Lifestyle Behaviours and Optimal Wellbeing
Firstly, the prevalence of healthy and unhealthy dichotomies
was 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 zero to five healthy lifestyle behav-
iours were calculated, Binary logistic regression analyses
{IBM SPSS Statistics version 19 for Windows) were used to
caleulate 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 % Cls, and the prevalence of optimal
wellbeing were calculated for all possible healthy and un-
healthy two-, three-, four-, and five-behaviour combinations,
The observed prevalence was calculated as the proportion of
the sample in each behaviour combination examined in this
study. The expected prevalence was caleulated by multiplying
the observed prevalence of the individual behaviours together
{e.g. healthy sleep*healthy physical activity) [13]. These clus-
tering ratios were used to determine whether lifestyle behav-
iours 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 [12, 32].

Results
Participant Characteristics

In total, 9962 New Zealand adults completed the survey.
Participants were excluded from analysis if they were missing

Q springer

174



54

IntJ. Behav, Med. (2016) 23:571-579

data from any of the five lifestyle behaviours (5 %; n=53T).
Thus, valid data were available from 9425 {47 % male) par-
ticipants. Table 1 provides a summary of the participant
characteristics.,

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 consump-
tion of sugary drinks, and 25 % had a healthy fruit and
vegetable intake.

Multiple Lifestyle Behaviours and Optimal Wellbeing

Ovwerall, 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 (Fig. 1),

Optimal wellbeing data were available for 9235 partici-
pants. In total, 24 % of the sample met the criteria for optimal
wellbeing, Table 2 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 to those engaging in zero o one healthy lifestyle
behaviour,

Table 1  Participant charclernistics (n=9%425)
Number (n) Percent (%)

Gender

Male 4415 47

Female 4593 53

Missing 17 0.2
Age

<Al years 3513 37

A0-5% years 2740 29

=6i} years 1895 20

Missing 1277 14
Household income tertile

=540,000 2351 25

540,001-5%90,000 2523 7

=590,001 2204 23

Missing 2347 25
Ethnicity

Eurnpean.other Tids 75

Asian YRT 1

Maori Pacific 1222 13

Missing 171 2
& Springer

Clustering

Tables 3 and 4 show the clustering ratios, 95 % Cls, and the
prevalence of optimal wellbeing for two-, three-, four-, and
five-lifestyle behaviour combination patterns.

Five-Behaviour Combinations Clusiering—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, 93 % CI 1.9-2.3) behaviours was
higher than could have been expected on the basis of the
individual probabilities of the five behaviours alone. In total,
47% (95 % C143-31) of people who met the guidelines for all
five healthy behaviours were classified as having optimal
levels of wellbeing, Conversely, 6 % (95 % C1 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 clus-
tering 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 % C140
A7), 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 % C1 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 % C1 1LO-1.1}. Of the healthy behaviour com-
binations, the greatest degree of clustering was observed be-
tween physical activity, sedentary behaviour, and fruit and
vegetable intake (1.4, 95 % C1 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 behav-
iour, 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 un-
healthy two-behaviour patterns showed a degree of clustering,
For the healthy lifestyle behaviours, the greatest degree of clus-
tering was observed between physical activity and sedentary
behaviour (1.2, 95 % C1 1.1-1.2) and between sugary drink
consumnption and fruit and vegetable intake (1.2, 95 % CI 1.1

1.2). A healthy fruit and vegetable consumption clustered with
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Fig. 1 The proporion of the sample engaging m il to five healhy lifestyle bel . The participants wene 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

all behaviours (physical activity, sedentary behaviour, and sug-
ary drinks), except sleep. For the unhealthy lifestyle behav-
iours, 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.

In sumary, the greatest degree of clustering was ob-
served 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 to the un-
healthy 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 to 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 ac-
tivity, 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 incicate 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 be-
haviours endorsed. Nearly 50 % of the group engaging in all
five healthy behaviours met the enteria for optimal wellbeing,
compared to just & % of those engaging in no healthy lifestyle
behaviours. Cur results are consistent with previous research
which has shown that engaging in fewer health risk behav-
iowrs is associated with increased satisfaction with life [3]. 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 [13, 14, 17).

Although causation cannot be inferred from our data, find-
ings from intervention studies provide evidence to suggest
improvements in isolated behaviours result in improved
wellbeing outcomes [33]. 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
[33]. There is also emerging rescarch to suggest the influence
of multiple healthy lifestyle behaviours on optimal wellbeing
is biologically plausible [34], Engaging in healthy lifestyle
behaviours enhances neuroplasticity by reducing inflamma-
tion and increasing the expression of brain-derived neuro-
trophic growth factor [35, 36]. Rescarch shows neuroplasticity
is essential for many of the dimensions underpinning optimal
wellbeing such as creativity, exploration, and curiosity [7, 34].
Engaging in a combination of healthy behaviours which cause
an overall reduction in inflammation and enhancement in

Table2  Prevalence and likelihood of being in the optimal wellbeing group based on the number of healthy lifestyle behaviours endorsed (n=9235)

Non-optimal Optimal Crude odds ratio Adjusted” odds ratio
wellbeing, n (%) wellbeing, n (%) (95 % CI) (95 % CI)
Total 6979 (76) 2236 (24)
01 healthy behaviour(s) 1637 {39) 201310 Reference Reference
2-3 healihy behaviours 4024477) 177123 23(20-27) 22(1.827)
4-5 healthy behaviours 1258 (59) 466 (41) 5.5(46-6.5) 47(38-57)
€7 confidence interval
* Adjusted for age, gender, ethnicity, and houschold income
4 Springer
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Table 3 Prevalence of

combinations of healthy lifestyle Observed Expected  Clusier ratio Optimal wellbeing
behaviours -
n Y % QE®%C) %95 % CD
Individual behaviours
Sleep 6526 69 31129-32)
Physical activity (PA) 3436 SR 29§27-30)
Sedentary behaviour (SB) 3635 29(27-30)
Sugary driiks 4080 43 29(28-30)
Fruit and vegetables (FV) 2389 25 33{31-35)
Two-behaviour combinations
Sleap?PA IR 4 40 1.0(1L0-1.1) 35 (30-37)
Sleep*SB 4026 43 4l LOgLO-11) 33 (34-37)
Sleep*sugary drinks 223 31 30 LO1n-11) 36(34-3T)
Sleep*FV 1791 19 I8 L1(L0-11) 39 (37-41)
PA*SH 3849 41 a4 LI{LI-1.2) 31 (30-33)
PA®sugary drinks 30 25 25 Lo10-1.1) 33(32-35)
PA*FV 1572 17 15 LIiLI-1.2) 363430
SB*sugary drinks 2578 27 26 L1(LO-11) 33(31-35)
SBYFV ez 17 1 110L1-1.2) 37 (34-39)
Sugary drinks*FV 22 13 1 1201.1-1.2) 37 (34400
Three-behaviour combinations
Sleep*PA*SE 2761 1 4 12(1.2-1.3) 38 (36-40)
Sleep*PA*sugary drinks 1775 1917 L1(LO-1.1) 40 (38-42)
Slocp*PA*FV o0 1310 1.301.2-1.3) 41 (39-44)
Sleep* SB*sugary drinks 1916 0 1% LI{1L1-1.2) A0 {38-42)
Slecp*SBHFY 1245 13 10 130(1.2-1.3) 42 (39-45)
Slecp* sugary drinks*FV 945 w8 130(1.2-14) 43 (40-46)
PA*SE*sugary drinks 1738 18 15 1.201.2-1.3) 36 (34-38)
PA*SBEFY ies 12 9 1401.3-1.5) 30 (36-41)
PA®sugary drinks*FV 806 & [ L4(13-1.4) 03744
SB*sugary dinks*Fv B30 @ 7 L3314 41 (38-45)
Four-behaviour combinations
Sleep* PA*SB*sugary drinks 1308 1410 L3(1L3-14) 42 (d0-45)
Sleep* PA*SB*FV 911 5 212023 444047y
Sleep*PA*sugary drinks*FV 643 7T 4 1a(lL4-1T) 45 (41-49)
Sleep* SB*sugary drinks*FYV 669 T 5 160(14-1.7) 46 (42-50)
PA*SB*sugary diiinks*FV 6 3 4 171618} 43 (39-47)
Five-behaviour combination
Sleep*PA*SB*sugary drinks*FV 493 5 3 200182 47 (43-51)

(HE observed prevalence/expected prevalence

brain-denved newrotrophic growth factor is, therefore, likely
to have positive implications for wellbeing.

Intemational research provides compelling evidence to sup-
port the clustering of Tifestyle behaviowrs [16]. 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 [14, 16, 37].
Despite the inclusion of different lifestyle behaviours—includ-
ing sugary drink consumption, sedentary behaviour, and

& springer

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 con-
trast with those of previous national research which has provid-
ed litle evidence to support the clustering of lifestyle behav-
iours in New Zealand [12, 13]. These differcnces may be at-
tributed to the number and type of lifestyle behaviours includ-
ed, the use of a homogenous sample [13], or the exclusion of
people diagnosed with cardiovascular disease or cancer [12].
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Table 4 Prevalence of

combinations of unhealthy Observed Expected  Cluster ratio Optimal wellbeing
lifestyle behaviours I
n Y% % OE®%C) %9 %Cl
Indlividwal behavigurs
Slewp 99 31 11812y
Physical activity (PA) 39R9 42 19 {17200
Sedentary behaviour (SB) 3790 40 18{17-20)
Sugary drinks 545 57 21(20-22)
Fruit and vegetables (FV) 7036 75 21 (21-22)
Two-behaviour combinations
Sleap?PA 1331 14 13 1110113 & (6-9)
Sleep*SE 1290 14 12 LI(L0-1.2) Q{710
Sleep*sugary drinks 1. 17 L1{10-11) 10(8-11)
Sleep*FV 2301 24 23 L0011 G(B-10)
PA*SE 2203 ik} 17 L4 (13-1.4) 15 (14-1T)
PA*sugary drinks 299 24 4 1.0(L0-1.1) 16 (14-17)
PA*FV 372 3 32 LIiL-1T) 16 (15-18)
SB*sugary drinks 288 MW 1 11 (L-11) 16 {15-18)
SBYFV 003 32 an LI(Lo-11) 16 (15-18)
Sugary drinks*FV 4176 4 a2 1.0 (Li-1.1) 19 {18-20)
Three-behaviour combinations
Sleep* PA*SE 810 9 5 1.6 (15-18) 7(5-9)
Sleep* PA*sugary drinks 789 807 11(11-12) 7(5-9)
Slecp* PA*FV ns 1210 12(L1-1.3) T(6-9)
Sleep* SB*sugary drinks 795 87 1.2 (L1-1.3) & (6-10)
Sleep*SBHFV L= 1.2 (11-1.3) & (6-10)
Sleep* sugary drinks*FV RV R k) 12 (L1-1.2) {710y
PA*SB#sugary drinks 1353 14 10 1501418 13(12-15)
PASSEERY 1319 19 13 15(1.4-1.6) 14(12-15)
PA*sugary drinks*FV 1896 20 18 L1112y 14 (13-16)
SB*sugary danks*FV 1891 W 17 12011123 15(13-18)
Four-behaviour combinations
Sleep* PA*SB*sugary drinks 500 5 3 1A (Le-15) 6(4-8)
Sleep* PA*SB*FV 682 7 5 141315} T(5-9)
Sleap* PA®sugary drinks*Fv 674 7 3 1LA(L2-14) T(5-9)
Sleep*SB*sugary drinks*FV 668 7 3 1401315 T(5-9)
PA*SB*sugary drinks*FY 1161 1z 7 1.7 (Lo-1.8) 13(11-15)
Five-betiaviour combination
Sleep™ PA*SB*sugary drinks*FV 436 5 2 20(18-23) 6 (4-5)

CVE observed prevalence/expected prevalence

To our knowledge, the current study is the first to exam-
ing the extent to which sleep, physical activity, sedentary
behaviour, sugary drink consumption, and fruit and vegeta-
ble 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 % C1 L.0O-1.1}. Furthemore,
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 sed-
entary behaviour clustered to the greatest degree, particularly
for the unhealthy combination (1.4, 95 % CI 1.3-1.4).
Although these two behaviours are cach independently as-
sociated with health [18] and wellbeing [3, 21], the current
study indicates they occur among the same people in 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

4 springer
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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, lifestyle infer-
ventions should target mulliple behaviours, though increased
emphasis should be placed on increasing physical activity,
minimising sedentary behaviour, improving sleep, and con-
suming fruit and vegetables.

Due to the cross-sectional design of clustering studies, it is
difficult to determine why lifestyle behaviours cluster togeth-
er, especially at the unhealthy and healthy ends of the spec-
trum. Clustering may partly be explained by social and envi-
ronmental factors [38], There is, however, some evidence o
suggest the clustering of lifestyle behaviours may be influ-
enced by a behaviour-biochemistry feedback loop [39]. For
example, several researchers have demonstrated a negative
behaviour-biochemistry feedback loop in their research
[39-42]. They show chronically raised insulin resulting from
poor lifestyle choices—such as a poor-quality dict, sedentary
behaviour, and poor sleep—blocks leptin signalling to the
hypothalamus. As leptin is an energy-regulating hormone,
the body’s ability 1o regulate energy is impaired. This resulis
in the body initiating an adaptive response to “starvation™;
individuals will feel like eating more and moving less, despite

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 [44]. Notwithstanding
the study’s limitations, this research shows diverse behaviours
including sleep, sedentary behaviour, and 1o a lesser degree
sugary drink consumption cluster with physical activity and
fruit and vegetable intake. Furthermore, this research ad-
vances both the public health and positive psychology litera-
ture to show, for the first time, that lifestyle behaviours asso-
ciated with the optimal wellbeing cluster.

Conclusion

This research has shown there is a positive association
between the number of healthy lifestyle behaviours en-
dorsed 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 optimal
wellbeing is warranted.

having consumed calories in excess [41]. 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 has been explored [43].
Several benefits of multiple behaviour change interventions
have been identified at both the individual and population
levels [9]. For individuals, successfully improving one or
more lifestyle behaviours may lead to the confidence and
selfefficacy to improve others [9]. At the population level,
there is evidence o suggest that largeting multiple behaviours
concurrently is likely to be both efficient and cost-efTective
[9]. An intervention targeting the five behaviours we exam-
ined, for instance, would have relevance to 935 % of our sam-
ple 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 behaviour. Given the potential
benefits, further research investigating the use of multiple be-
haviour change interventions for improving wellbeing out-
comes is warranted.

Strengths of this study include the use of a large heteroge-
neous sample which represents New Zealand adults across a
range of age, income, and ethnic demographics. Limitations of
the study include the cross-sectional design, which precludes
the ability to infer causation. Further, the web-based recruit-
ment strategy may also be considered a source of bias.
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From: Rosemary Godbold, Executive Secretary, AUTEC

Date: 23 August 2012

Subject: Ethics Application Number 12/201 Sovereign Wellbeing Index
Dear Grant

Thank you for providing written evidence as requested. | am pleased to advise that it satisfies the peints
raised by the Auckland University of Technology Ethics Committee (AUTEC) at their meeting on 13 August
2012 and | have approved your ethics application. This delegated approval is made in accordance with
section 5.3.2.3 of AUTEC's Applying for Ethics Approval: Guidelines and Procedures and is subject to
endorsement by AUTEC at its meeting on 10 September 2012,

Your ethics application is approved for a peried of three years until 23 August 2015,
| advise that as part of the ethics approval process, you are required to submit the following to AUTEC:

o A brief annual progress report using form EA2, which is available online through
http:/fwww.aut. ac nzfresearchiresearch-ethics/ethics. When necessary this form may also be used to
request an extension of the approval at least one month prior to its expiry on 23 August 2015;

o A brief report on the status of the project using form EA3, which is available online through
http:/fwww . aut. ac nzfresearchiresearch-ethics/ethics. This report is to be submitted either when the
approval expires on 23 August 2015 or on completion of the project, whichever comes sooner;
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are responsible for ensuring that research undertaken under this approval occurs within the parameters
outlined in the approved application.
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vegetables
& fruit

fish, meat, chicken,
legumes, eggs

simple steps
tohealthier
eating
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fresh fruit & vegetables
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Appendix G. BE Well audit

a lot less
-about right

Thinking about the past four weeks, use the scale to indicate how comfortable
you feel with the amount of....

1
5

1 2 3 4 (]
Eat. Aim to eot unprocessed foods such os vegetables, fruit, meat, fish and dairy \L’
ed foods (=.g. tables, fruit, i, fish and
L.!nprocess ads (e.g. vegetables, fruit, meat, fish an Should comsume @ ot less (] |;| O O (| I
dairy) you consume 1 2 3 4 5 [
2 ...alcohol you consume Should consume o lot less |1j I;I g I;' IE %‘
2
3 ...sugar and processed foods you consume Should consume o lot less |1j l;l g IEI lg g‘
2
Mowve more. Aim to move maore, stand more, and sit less.
4 EXErCise you do Should do a fot less o = 0 R R 0
1 2 3 4 5 B
Sit less. Aim to sit less, stand more, and mMove mare.
5 ...time you spend sitting Should spend o iot less |1j l;l g lEI E ?
2
. o -based activities including iPad
6 ime you spend on screen-based activities including iPads, Should spend a lot less O |;| O O (| I
TVs, computers 1 2 3 4 5 [

Sleep. Get g good night's sleep by focusing on quality (get outside during the day, aveid technology immediately before bed) ond quantity.

7 ..5leep you get Shoulid get o lat less l;l o o 0 O
2 3 4 5 B

B _time you spend outdoors Should spend o lat less |1j l;l lgl IEI lg %‘
2

Connect. Moke time to connect with the people oraund you.

9 _.time you spend with your spouse / partner Should spend a lot less |1j l;l lgl IEI lg %‘
2

10 time you spend with your children Should spend o lot less |1j I;I l%‘ I;l 9 l%‘
2

11 ...time you spend with your parents Should spend a lot less |1j l;l lgl I;I lg g‘
2

12 ..time you spend with your friends Should spend o lot less |1j l;l l%l l;' 9 %‘
2

13 _timeyou spend with your colleagues Should spend a lat less |1j l;l I;I IEI Ig E‘
2

~O=~0O=~0 =~

~[
=[]
o]

~0-~0
s0 =0
o[ o]

~O0~Od

~0-~0-~0-~0-~0
>0 o0 «0 =0 «0
o[ o] o[ o[ ©0

o] =] = =

=0 =

a lot more

9=

o] o] e[] v

o[ 0]

Showld consume a ot more

Should consume a lot more

Showld consume a ot more

Should do a fot more

Should spend a lot more

Should spend a lot more

Should get o lot mare

Should spend o lot more

Should spend o lot more

Should spend a lot maore

Should spend a lot more

Should spend o lot more

Should spend a lot more
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Thinking about the past four weeks, use the scale to indicate how comfortable

you feel with the amount of....

Give. Give time and attention 1o others.
14 ..time you spend doing things for others
...time you spend contributing to your househeld (e.g.

household chores)

Slow down. Be mindful, iive in the moment.

16 -time you spend alone
17 ...time you spend on rest and relaxation
18 _time you spend playing and having fun

Learn. Make time to fearn new things.

19 _..time you spend on your hobbies and interests

Should spend a lot less

Should spend o lot less

Should spend a lot less

Should spend o lot less

Should spend a fat less

Should spend o lot less

Work and finance. Work-iife balance and living within your means is important.

20 time you spend at work

2 _..the amount you focus on money (financial) matters

Should spend a lot less

Should focus o lot less

Please use this space to specify any other areas of your lifestyle you would like to focus on (e.g.

smoking).

22 Click here to enter text.

23 Click here to enter text.

N=ONE

BE YOUR OWN EXPERIHENT

A lot less

A lot less

alot less

1=

-0-0 =
I\JD I\JD =]

~g-0-0
wO0w~0+~0
«d«0e«0
«0-0-0
wd e«
«d=0=0
~0~0-~0
=0 =0 =0
w[] w] e[]

=0
=0
w[]
=0
o
=
~O
=[]
o]

MD LJD

MD LJD

meD w

w0

v«

= =

=0-0

=0 -0

nequalsonegame.wordpress.com

o] w[] & S5=about right

o] o] =

o«
=0 =0

w0
o =0

<O~ =~

~0-~0

~0-~0a

o] o] =

=0 =0

=0 =0

a lot more

9=

o] o]

o o]

o0 o]

Shouwld spend a lot maore

Shouwld spend a lot more

Shouwld spend a lot maore

Shouwld spend a lot more

Should spend a lor more

Shouwld spend a lot more

Shouwld spend a lot maore

Shouwld facus o lot more

A lot more

A ot more
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