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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. 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 = 9514), 24 % met the criteria for optimal wellbeing. Compared to reference groups,
the association with optimal wellbeing was greater for those who reported exercising ≥7 times/week (odds ratio:
1.61, 95 % confidence interval: 1.22–2.13, p < 0.01) and sitting “almost none of the time” (1.87, 1.01–3.29, p < 0.01).
Optimal wellbeing was lower for those reporting restless sleep “almost all of the time” (0.24, 95 % CI: 0.17–0.32
p < 0.01) and 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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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 is considered beyond the absence of dis-
ease, emerged [2–4]. However, this concept of positive
health remains somewhat elusive [2] 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 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 construct incorporating both hedonic (e.g.
positive emotion, life satisfaction, and happiness) and
eudaimonic (e.g. 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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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 [5, 10].
Only recently have multi-dimensional measures of op-

timal wellbeing emerged which can be used to categoric-
ally determine those with the highest levels of wellbeing
[5, 8]. 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 countries [5]. This measure of
optimal wellbeing was developed using a conceptual
framework specifically designed to mirror the internation-
ally agreed methodology used to diagnose mental
disorders [5]. Through a systematic examination of the
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, 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 (compris-
ing happiness); positive characteristics (vitality, 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 characteris-
tics, and three out of four features of positive functioning.
This method of classifying the presence of optimal well-
being 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 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-
come [8, 12]. It does however, seem plausible that prudent
lifestyle behaviours, such as healthy eating, adequate sleep,
physical activity, avoiding tobacco, and constraining alco-
hol consumption, may be associated 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 item measures of life satisfaction or
happiness [13–15]. However, findings from previous stud-
ies show these single item measures only have small to
moderate correlations with multi-dimensional measures
of optimal wellbeing [5].
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 in-
creasing wellbeing, or vice versa. Identifying lifestyle be-
haviours that are associated with optimal wellbeing will
provide a useful step in guiding future research and inter-
ventions 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 well-
being. This study will contribute to the limited research
on lifestyle behaviours and multi-dimensional measures of
optimal wellbeing.

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 di-
verse sample of New Zealand adults [16]. A web-based
survey design was employed to collect data during Sep-
tember 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 [17]. Recent reports indicate
the proportion of New Zealand households with access
to the internet (80 %) and landline telephones (85 %) is
similar [18, 19].

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 [20].
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 rea-
sonable precision of estimates. Eligible individuals in-
cluded 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
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to individuals who did not complete the survey within
the specified timeframe. All participants provided in-
formed 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 comprised questions drawn
from the European Social Survey (Round 6) [21] whilst
the health and lifestyle component comprised questions
primarily from the New Zealand Health Survey (2006)
[22]. Measures specific to the current study only are dis-
cussed in detail below.

Optimal wellbeing
Optimal wellbeing was treated as a binary variable. The
ten items (refer to Table 1) to measure optimal wellbeing
were drawn from the European Social Survey (Round 6)
[21]. 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 calcu-
late optimal wellbeing [5, 23, 24]. The 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’. 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 it’, respectively [23, 24]. Hone

et al. recently demonstrated moderate to strong agree-
ment between the modified version of Huppert and So’s
measure and other measures of optimal wellbeing [24].
The ten items used to measure optimal wellbeing

combined both hedonic (feelings) and eudaimonic (func-
tioning) aspects of wellbeing [5]. The items were rated
on 4-point to 11-point Likert scales. All items were
phrased in a positive direction except for the item meas-
uring resilience, which was reverse coded. Optimal well-
being was determined as meeting the thresholds for
positive emotion (happiness ≥ 8); and four out of five
features of positive characteristics (vitality ≥ 3, opti-
mism ≥ 4, resilience ≥ 4, self-esteem ≥ 4, emotional stabil-
ity ≥ 2); and three out of four features of positive
functioning (engagement ≥ 5, meaning ≥ 4, competence ≥
4, positive relationships ≥ 4) [5, 24]. Table 1 provides a
summary of the constructs, features, items, and thresh-
olds used to calculate optimal wellbeing.

Socio-demographic variables
Self-reported socio-demographic variables including 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 Eth-
nicity, respondents were provided with the option of
selecting multiple ethnic response categories [25]. Re-
sponses were coded into three independent categories
(European/Other, Maori/Pacific, and Asian) using Statis-
tics New Zealand Level 1 prioritised ethnic classifications

Table 1 Constructs, features, items and thresholds used to calculate optimal wellbeing

Construct and features Item (Likert scale; anchors) Threshold

Positive emotion (required)

• Happiness Taking all things together, how happy would you say you are?0–10; extremely unhappy-
extremely happy

≥ 8

Positive characteristics (4 of 5 required)

• Emotional stability In the past week, I felt calm and peaceful1–4; none or almost none of the time-all
or almost all of the time

≥ 2

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

≥ 3

• Optimism I am always optimistic about my future1–5; strongly disagree-strongly agree ≥ 4

• Resilience When things go wrong in my life it generally takes me a long time to get back to
normal1–5; strongly disagree-strongly agree; reverse score

≥ 4

• Self-esteem In general, I feel very positive about myself1–5; strongly disagree-strongly agree ≥ 4

Positive functioning (3 of 4 required)

• Engagement To what extent do you learn new things in your life?0–6; not at all-a great deal ≥ 5

• Competence Most days I feel a sense of accomplishment from what I do1–5; strongly disagree-
strongly agree

≥ 4

• Meaning I generally feel that what I do in my life is valuable and worthwhile1–5; strongly disagree-
strongly agree

≥ 4

• Positive relationships To what extent do you receive help and support from people you are close to when
you need it? 0–6; not at all-completely

≥ 4

To be classified as meeting the criteria for optimal wellbeing individuals must (1) meet the threshold for positive emotion; (2) meet the threshold for four out of
five features of positive characteristics; and (3) meet the threshold for three out of four features of positive functioning
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[25]. Date of birth was used to calculate age with the sur-
vey start date as the reference. Continuous age was
recoded into 10-yearly groupings according to Statistics
New Zealand’s Statistical Standard for Age [26]. 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 in-
cluding breakfast consumption, sugary drink consump-
tion, fruit intake, vegetable intake, smoking, alcohol
consumption, exercise, sedentary behaviour, sleep qual-
ity, and body mass index (BMI).
Questions to measure breakfast consumption, sugary

drink consumption, fruit intake, vegetable intake, smok-
ing, and alcohol consumption were drawn from the New
Zealand Health Survey (2006), an annual door-to-door
survey conducted by the Ministry of Health [22]. Re-
spondents were asked to indicate how many days during
the past week they had breakfast (never, 1-2 days, 3-4
days, 5-6 days, 7 days); how often during the past week
they drank sugary beverages (I don’t drink sugary drinks,
less than once, 1-2 times, 3-4 times, 5-6 times, ≥7 times);
on average how many servings of fruit they had over the
past week (I don’t eat fruit, <1 serving/day, 1 serving/
day; 2 servings/day; 3 servings/day, ≥ 4 servings/day);
and on average how many servings of vegetables they
had over the past week (I don’t eat vegetables, < 1 serving/
day, 1 serving/day; 2 servings/day; 3 servings/day, ≥ 4
servings/day) [22]. For smoking, respondents were asked
if they smoke cigarettes regularly (yes, no) [22]. Alcohol
consumption was assessed by asking respondents to indi-
cate 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) [22].
Exercise was measured using a single item exercise fre-

quency question which asked participants to report how
often during the past week they exercised (I didn’t exer-
cise, 1-2 times, 3-4 times, 5-6 times, ≥ 7 times) [14, 27].
Sedentary behaviour was measured using a single item
sitting question [28]. Response options were adapted
from their original format (never, seldom, sometimes,
often, always) [28] 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 [29].
The question originates from the Center for Epidemio-
logic Studies Depression Scale [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 (none or almost none

of the time, some of the time, most of the time, all or al-
most all of the time).
Body mass index was derived using self-reported

height and weight measures and was calculated as
weightkg/(heightm

2 ). World Health Organization thresh-
olds were used to categorise BMI as: underweight
(≤18.4), normal weight (18.5–24.9), overweight (25.0–
29.9), and obese (≥ 30.0) [33].
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 lo-
gistic regression analysis was used to determine associa-
tions between both demographic factors and lifestyle
behaviours and optimal wellbeing (IBM SPSS Statistics
version 19 for Windows). Crude, partially adjusted (ad-
justed for age, gender, ethnicity, and household income),
and fully adjusted (adjusted for all socio-demographic
and lifestyle variables concurrently) odds ratios were cal-
culated. Bootstrapped 95 % confidence intervals (CI)
were calculated 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 % (n = 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 characteristics for the current
study are shown in Table 2.
The sample characteristics were compared to the esti-

mated resident population in New Zealand during the
June, 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 % 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 %).

Optimal wellbeing
In total, 24 % (n = 3964) of the sample met the criteria
for optimal wellbeing (Table 3). Over half the sample
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(54 %) met the criteria for positive functioning, whilst 41
% and 44 % met the criteria for positive emotions and
positive characteristics, respectively (Table 3).

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

Socio-demographic variables
No associations between gender and optimal wellbeing
were observed.
The trend across the three models indicates the likeli-

hood of achieving the criteria for optimal wellbeing in-
creases 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 % CI: 1.16–3.51,
p < 0.05).
No association was observed between ethnicity and

achieving the criteria for optimal wellbeing in the crude
model. However, when adjusting for age, gender, and
household income, Asian people and Maori/Pacific
people were significantly more likely to meet the criteria
for optimal levels of wellbeing compared to 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.
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

Fig. 1 Flow diagram of participant recruitment
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Table 2 Sample characteristics and odds ratios for the relationship between lifestyle behaviours and optimal wellbeing (n = 9514)

Total Optimal wellbeing Crude Partially3 adjusted Fully4 adjusted

n (%) n (%, 95 % CI) OR1 (95 % CI2) OR1 (95 % CI2) OR1 (95 % CI2)

Gender

Male 4478 (47) 1101 (25, 23–26) 1.00 1.00 1.00

Female 5013 (53) 1199 (24, 23–25) 0.96 (0.88–1.06) 1.10 (0.98–1.23) 1.02 (0.88–1.18)

Age, years

< 20 221 (3) 41 (19, 13–24) 1.00 1.00 1.00

20–29 1856 (23) 359 (19, 18–21) 1.05 (0.75–1.56) 0.93 (0.60–1.59) 0.90 (0.55–1.50)

30–39 1472 (18) 305 (21, 19–23) 1.15 (0.82–1.75) 0.90 (0.57–1.53) 0.75 (0.46–1.27)

40–49 1413 (17) 303 (21, 19–24) 1.20 (0.85–1.82) 0.94 (0.59–1.62) 0.81 (0.50–1.42)

50–59 1326 (16) 336 (25, 23–28) 1.49 (1.06–2.21)* 1.23 (0.78–2.10) 0.98 (0.60–1.69)

60–69 1337 (16) 448 (34, 31–36) 2.21 (1.59–3.40)** 2.18 (1.40–3.69)** 1.43 (0.88–2.43)

70–79 495 (6) 198 (40, 36–44) 2.93 (2.03–4.39)** 3.36 (2.09–6.13)** 2.00 (1.16–3.51)*

≥ 80 54 (1) 17 (32, 19–44) 2.02 (0.94–3.92)* 1.91 (0.77–4.28) 1.19 (0.51–2.75)

Ethnicity

European/Other 7093 (76) 1724 (24, 23–25) 1.00 1.00 1.00

Asian 1002 (11) 232 (23, 21–26) 0.94 (0.80–1.09) 1.26 (1.02–1.55)* 1.25 (0.97–1.59)

Maori/Pacific 1229 (13) 313 (26, 23–28) 1.06 (0.92–1.23) 1.20 (0.99–1.41)* 1.52 (1.23–1.89)**

Household income

Low (≤ $40,000) 2366 (33) 481 (20, 19–22) 1.00 1.00 1.00

Mid ($40,001–$90,000) 2510 (36) 582 (23, 22–25) 1.18 (1.04–1.36)* 1.46 (1.27–1.67)** 1.30 (1.10–1.56)**

High (≥ $90,001) 2191 (31) 660 (30, 28–32) 1.69 (1.47–1.93)** 2.26 (1.93–2.61)** 1.84 (1.55–2.23)**

Restless sleep, how often past week

None or almost none of the time 2182 (23) 754 (35, 33–37) 1.00 1.00 1.00

Sometimes 4397 (46) 1246 (28, 27–30) 0.75 (0.67–0.84)** 0.78 (0.68–0.89)** 0.83 (0.71–0.96)*

Most times 1915 (20) 217 (11, 10–13) 0.24 (0.20–0.29)** 0.27 (0.22–0.33)** 0.31 (0.24–0.39)**

All or almost all of the time 1009 (11) 84 (8, 7–10) 0.17 (0.13–0.22)** 0.20 (0.15–0.26)** 0.24 (0.17–0.32)**

Body mass index

Normal weight 2660 (35) 645 (24, 23–26) 1.00 1.00 1.00

Underweight 148 (2) 28 (19, 13–25) 0.73 (0.46–1.08) 0.70 (0.39–1.14) 0.75 (0.37–1.30)

Overweight 2521 (33) 730 (29, 27–31) 1.27 (1.12–1.44)** 1.18 (1.01–1.38)* 1.24 (1.05–1.46)*

Obese 2375 (31) 491 (21, 19–22) 0.81 (0.71–0.93)** 0.75 (0.63–0.88)** 0.89 (0.74–1.07)

Alcohol, how often do you have a drink containing

Up to 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)

Monthly or less 2858 (31) 595 (21, 19–22) 0.73 (0.64–0.85)** 0.72 (0.61–0.85)** 0.76 (0.62–0.92)**

Up to 3 times/week 1273 (14) 342 (27, 24–29) 1.03 (0.86–1.22) 0.88 (0.71–1.06) 0.90 (0.72–1.11)

≥ 4 times/week 1088 (12) 300 (28, 25–30) 1.06 (0.89–1.27) 0.79 (0.65–0.98)* 0.87 (0.68–1.08)

Regular smoker

Yes 1642 (17) 291 (18, 16–20) 1.00 1.00 1.00

No 7779 (83) 1997 (26, 25–27) 1.60 (1.40–1.85)** 1.44 (1.23–1.72)** 1.18 (0.98–1.45)

Exercise, how many times past week

Don’t exercise 3379 (38) 614 (18, 17–19) 1.00 1.00 1.00

1–2 times/week 2552 (28) 612 (24, 22–26) 1.42 (1.24–1.62)** 1.46 (1.23–1.69)** 1.21 (1.02–1.43)*

3–4 times/week 1874 (21) 535 (29, 27–31) 1.80 (1.58–1.62)** 1.81 (1.52–2.13)** 1.39 (1.13–1.69)**
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for optimal wellbeing compared to those in the lowest
income tertile.

Nutrition variables
The average number 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
were negated in the fully adjusted model.
Sugary drink intake was inversely and significantly as-

sociated with optimal wellbeing in the crude and par-
tially adjusted models. In the fully adjusted model
consuming sugary drinks 5–6 times per week was asso-
ciated with a decreased likelihood (0.73, 0.53–0.95, p <
0.05) of achieving the criteria for optimal wellbeing,

Table 2 Sample characteristics and odds ratios for the relationship between lifestyle behaviours and optimal wellbeing (n = 9514)
(Continued)

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)**

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

All or almost all of the time 651 (7) 99 (15, 12–18) 1.00 1.00 1.00

None or almost none of the time 192 (2) 53 (28, 21–34) 2.13 (1.42–3.23)** 2.28 (1.38–3.72)** 1.87 (1.01–3.29)**

A little of the time 1263 (13) 363 (29, 26–31) 2.25 (1.77–2.96)** 1.91 (1.42–2.37)** 1.68 (1.20–2.49)**

Some of the time 4177 (44) 1169 (28, 27–29) 2.17 (1.72–2.78)** 1.88 (1.46–2.60)** 1.59 (1.18–2.26)**

Most of the time 3151 (33) 598 (19, 18–20) 1.31 (1.03–1.68)* 1.16 (0.91–1.62) 1.09 (0.79–1.57)

Vegetables, average servings per day over last week

Don’t eat vegetables 107 (1) 11 (10, 5–16) 1.00 1.00 1.00

< 1 serving/day 859 (9) 115 (13, 11–16) 1.35 (0.77–2.99) 1.51 (0.68–7.07) 1.43 (0.58–7.14)

1 servings/day 2327 (25) 496 (21, 20–23) 2.36 (1.39–5.38)* 2.42 (1.13–11.89)* 1.75 (0.75–8.44)

2 servings/day 2432 (26) 577 (24, 22–25) 2.71 (1.58–6.09)** 3.01 (1.44–14.30)* 2.06 (0.86–10.17)

3 servings/day 2045 (22) 579 (28, 26–30) 3.45 (2.03–7.87)** 3.52 (1.62–16.79)** 2.21 (0.92–10.84)

≥ 4 servings/day 1563 (17) 502 (32, 30–34) 4.13 (2.42–9.27)** 4.22 (1.97–19.63)** 2.31 (0.97–11.54)

Fruit, average servings/day over last week

Don’t eat fruit 323 (3) 42 (13, 9–17) 1.00 1.00 1.00

< 1 serving/day 1931 (21) 301 (16, 14–17) 1.24 (0.89–1.825) 1.07 (0.72–1.67) 0.88 (0.55–1.46)

1 servings/day 2826 (30) 661 (23, 22–25) 2.04 (1.50–2.89)** 1.68 (1.17–2.74)* 1.06 (0.66–1.78)

2 servings/day 2489 (27) 696 (28, 26–30) 2.60 (1.89–3.79)** 2.06 (1.43–3.27)** 1.13 (0.71–1.88)

3 servings/day 1134 (12) 356 (31, 29–34) 3.06 (2.21–4.54)** 2.38 (1.64–3.96)** 1.28 (0.78–2.19)

≥ 4 servings/day 642 (7) 226 (35, 32–39) 3.63 (2.60–5.49)** 2.59 (1.68–4.20)** 1.35 (0.80–2.35)

Breakfast, how many days over last week

7 days/week 5255 (56) 1561 (30, 28–31) 1.00 1.00 1.00

Never 1060 (11) 153 (14, 12–17) 0.40 (0.33–0.47)** 0.50 (0.40–0.62)** 0.81 (0.62–1.08)

1–2 days/week 1116 (12) 178 (16, 14–18) 0.45 (0.37–0.53)** 0.54 (0.43–0.68)** 0.75 (0.58–0.93)*

3–4 days/week 943 (10) 196 (21, 18–23) 0.62 (0.52–0.73)** 0.80 (0.65–0.98)* 0.91 (0.71–1.17)

5–6 days/week 1020 (11) 200 (20, 17–22) 0.58 (0.49–0.67)** 0.60 (0.48–0.73)** 0.67 (0.52–0.84)**

Sugary drinks, how often over last week

Don’t drink sugary drinks 2545 (27) 784 (31, 29–33) 1.00 1.00 1.00

< 1 time/week 1516 (16) 389 (26, 23–28) 0.78 (0.68–0.90)** 0.83 (0.69–0.99)* 0.86 (0.70–1.06)

1–2 times/week 2340 (25) 534 (23, 21–25) 0.66 (0.58–0.75)** 0.77 (0.66–0.90)** 0.82 (0.67–1.00)

3–4 times/week 1366 (15) 283 (21,19–23) 0.59 (0.51–0.68)** 0.72 (0.59–0.87)** 0.83 (0.66–1.03)

5–6 times/week 684 (7) 123 (18, 15–21) 0.49 (0.40–0.60)** 0.60 (0.46–0.78)** 0.73 (0.53–0.95)*

≥ 7 times/week 932 (10) 175 (19, 16–21) 0.52 (0.43–0.63)** 0.67 (0.54–0.85)** 0.92 (0.71–1.18)

*p < 0.05; **p < 0.01; 1odds ratio; 2bootstrapped 95 % confidence interval; 3adjusted for gender, age, ethnicity, income; 4adjusted for all demographic and lifestyle
behaviours concurrently
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compared to those who reported that they do not con-
sume sugary drinks.
Compared to 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 to normal weight people,
however, this association was negated in the fully ad-
justed model. Conversely, overweight people were sig-
nificantly more 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 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 to 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.

Exercise and sedentary behaviour
Exercise was positively and significantly associated with
achieving the criteria for optimal wellbeing in all three
models. Compared to those who reported doing no exer-
cise, exercising seven or more times per week was asso-
ciated 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; de-
creases in sedentary behaviour were associated with an
increased 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 (1.01–3.29, p < 0.01) times more
likely to meet the criteria for optimal wellbeing.

Sleep
In all three models restless sleep was negatively associ-
ated with optimal wellbeing. In the fully adjusted model,
having restless sleep all or almost all of the time was as-
sociated with a significantly decreased (0.24, 0.17–0.32,
p < 0.01) likelihood of being in the optimal wellbeing
group compared to 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 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 aim
of the study was to integrate measures from public
health and positive psychology 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 associated 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 criteria for
optimal wellbeing in the current 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 optimal wellbeing in the highest ranked
country, Denmark (41 %) [5]. Our data indicates that indi-
viduals in our sample who were more likely to achieve the
criteria for optimal wellbeing were those with higher

Table 3 Proportion of the sample meeting the criteria for optimal
wellbeing (n = 9514)

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 [5, 24]
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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 [36, 37], 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 com-
pared to 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 mea-
sures used. We used a broader criteria 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 ora and hauora [38]. For
example, whanau ora emphasises the family and com-
munity whilst hauora 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 a multi-dimensional
measure of optimal wellbeing. Although exercise, and to
a lesser extent minimising sedentary behaviour, are im-
portant public health priorities, sleep is often over-
looked. There 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 criteria for optimal wellbeing,
compared with those reporting restless sleep almost
none of the time. This is concerning as there is accu-
mulating evidence to suggest that there has been a glo-
bal reduction in sleep [40, 41]. Given the potential
implications for health and wellbeing increased 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 drink intake,
BMI, and alcohol consumption were also 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 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. [14] reported a similar trend; compared to 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 associ-
ated 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 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 engage in positive lifestyle behaviours [42]. Alterna-
tively, there is also evidence to support the claim that
optimal wellbeing is enhanced by healthy lifestyle behav-
iours [43]. Specifically, experimental research in human
and animal studies shows that engaging in healthy be-
haviours such as exercise [44], healthy eating [45, 46],
and quality sleep [47] reduces inflammation and en-
hances BDNF. Reducing inflammation and enhancing
BNDF expression promotes neuroplasticity which is im-
portant for dimensions of optimal wellbeing related to
creativity, exploration, and curiosity [43].
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 ef-
forts need to be made promote and increase optimal
wellbeing. Whilst the causal relationship between life-
style behaviours and optimal wellbeing cannot be deter-
mined 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 which integrate the promotion of
lifestyle behaviours and the dimensions underpinning op-
timal wellbeing (e.g. relationships, self-esteem, 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 consumption and breakfast intake.

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
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and optimal wellbeing is complex and likely to be bidirec-
tional. 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 in-
clude 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 behav-
iour, and to a lesser degree breakfast consumption, sug-
ary drink intake, BMI, and alcohol consumption are
associated with a 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.
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