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Purpose

ABSTRACT

The aim of this research is to see whether relationships exist between
procrastination, stress and obesity in nurses. The research hypotheses are:
•

There is no relationship between obesity and the habit of
procrastination.

•

There is no relationship between the habit of procrastination and
stress.

•

There is no relationship between obesity and the combined effect of
stress and the habit of procrastination.

Methods

State branches of the Australian Nurses Federation (now the Australian
Nursing and Midwifery Federation) were approached and asked if they
would provide the link to a survey to their members. The Victorian and
Queensland branches put this link in their online newsletters and 459
nurses submitted responses online via the link in the newsletters. The
survey incorporated Lay’s General Procrastination Scale, the Perceived
Stress Scale, demographic information and some questions related to
alcohol, smoking, television viewing, and meal planning. A quantitative
research design was used to examine relationships between these
predictor variables and BMI derived from self-reported height and weight
were investigated using a generalised linear model that was fitted in R
using the “glm” function.

Results

A total of 459 responses were received. Of the 453 respondents who
provided information to determine BMI, 257 (56.8%) were obese with a
BMI of ≥30, and 115 (25.3%) were overweight with a BMI >25<30. Of the
449 respondents who answered the gender question, 425 (94.7%) were
female. The mean age of the 453 respondents who answered the age
question was 46.5 years.
ix

Analyses showed there is a strong linear relationship between meal
planning and obesity (p < 0.001) and a relationship between television
viewing and obesity (p < 0.005), but no relationship between smoking
status and obesity (p > 0.05). There was some relationship between alcohol
and obesity (p = 0.005), but this relationship varied depending on the
frequency of alcohol consumption. Analyses of the results indicated a
strong linear relationship (p < 0.001) between stress and procrastination,
and a weak link (p < 0.1) between obesity and procrastination (after
adjusting for alcohol consumption).

Conclusions

This research shows that stress and procrastination are clearly linked. This
research reinforces evidence for this link, and also shows clear links
between meal planning (lack of) and obesity, and television viewing and
obesity. The implications for practice here are if stress leads to
procrastination, stress might be resulting in a lack of meal planning, and
the use of television viewing may be being used as both a stress relief tool
and a procrastination tool. Future research could look at the directionality
of the link between stress and procrastination, which could then inform
strategies for intervention. While this research found only weak links
between procrastination and BMI and no links to the combined effects of
stress and procrastination to BMI, more diverse cohorts may provide
further support for other studies which have linked procrastination and
stress to BMI. Future qualitative research could provide insights into
participants’ thoughts surrounding why sooner smaller rewards are
repeatedly chosen over later larger rewards with regards to weight loss
attempts.

Key words

Hyperbolic discounting, procrastination, stress, body mass index, obesity,
Lay’s general procrastination scale, perceived stress scale
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CHAPTER 1 – INTRODUCTION

Obesity continues to be an intractable problem with significant
associated personal, social, community and economic costs
(AIHW, 2012; Australian Bureau of Statistics, 2011-2012;
Baskin, Ard, Franklin, & Allison, 2005; Women's Health
Australia, 2007; Wyatt, Winters, & Dubbert, 2006). This
suggests research and interventions are not resulting in
sustainable weight loss outcomes. A cohort of Australian nurses
was used as a case example to investigate relationships
between procrastination and body mass index (BMI), between
procrastination and stress, and the combined effects of
procrastination and stress and BMI. Nurses were chosen as
they are a diverse group from a broad range of socioeconomic
backgrounds, ages and locations. Nurses’ Health Studies
(Speizer, 1976; Willett, 1989; Willett, Rich-Edwards, Missmer, &
Chavarro, 2010) set a sound precedent for using nurses to
study factors influencing health.
The current research springs from an underlying philosophy of
the need to stop looking at “the obese” as a homogeneous
group, and accept the probability that we need solutions for
individuals, and from a research and intervention perspective,
for individuals with shared individual traits (procrastination)
and/or shared environmental elements (stress). While
multidisciplinary patient care is now generally accepted
practice, there is less emphasis on combined discipline
knowledge to look to causes, explanations, and hopefully
innovative approaches to treatment.
There is unlikely to be a single solution to a problem as complex
as obesity. This research looks at two main elements,
procrastination and stress, and any possible relationship with
each other and with obesity. If there is a link between
1

procrastination, stress and obesity for some people,
interventions to address those issues may prove to be more
beneficial than the standardised template versions offered by
the medical and dietetics professions. They may also prove to
be far more cost effective, on both an economic and personal
level, than bariatric surgical interventions.
The question remains unanswered as to why people who fully
understand the health risks associated with obesity (or
smoking, or excessive alcohol consumption, or lack of physical
activity, or any other risky health behaviours) do not take steps
to eliminate or reduce the risky behaviours, when there is no
shortage of information, (Mokdad et al., 2003; Scharff, 2009),
dietitians, devices to track calorie consumption and devices to
measure physical activity. Additionally, few would argue against
the proposition that eating less and exercising more would
result in weight loss. The social and environmental
determinants of health in the broad sense are acknowledged,
but this research will look at solely the elements of
procrastination and where it is linked with stress, obesity, or
both.
The research hypotheses to be examined therefore are that
there is no relationship between obesity and the habit of
procrastination; there is no relationship between the habit of
procrastination and stress; and that there is no relationship
between obesity and the combined effect of stress and the
habit of procrastination.
The importance of this research lies in the fact that while the
research, as outlined in the literature review in Chapter 2 of
this thesis, shows some links between procrastination and
obesity, and procrastination, stress and health behaviours, no
research was found demonstrating use of the detailed
2

instruments, Lay’s Procrastination Scale and The Perceived
Stress Scale, to measure both procrastination and stress within
the same sample population at the same time and attempting
to demonstrate any links with obesity. Additional survey
questions, particularly the question about meal planning,
provide valuable insights.
Do some people fully intend to lose weight before it does them
any real harm? Will they adopt a healthier lifestyle, reduce
caloric intake and increase physical activity starting “on
Monday”, “after the holidays”, “when the weather is nicer”,
“on New Year’s Day”, “when work is not so busy”, “when less
stressed” – in short, at some time in the future? The current
research hopes to establish a link between procrastination and
obesity, or procrastination and stress, or procrastination and
stress and obesity, which would provide a basis for looking in a
qualitative manner at these questions in future research.
Chapter 2, the literature review, provides a historical and
multidisciplinary perspective on procrastination, drawing on
the language of diverse disciplines, as well as on definitions
where they are important to provide meanings. It also
establishes the behavioural economics background and logic
for this research and examines the literature on nurses and
stress, obesity and procrastination.
Chapter 3 examines the methodology for this research. The
design is quantitative, beginning with hypotheses about
procrastination, stress and obesity, using a survey as the
research tool to capture information from Australian nurses on
their characteristics and behaviours. The survey incorporated
Lay’s Procrastination Scale and the Perceived Stress Scale and
additional questions to derive BMI, location, gender, age,
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alcohol consumption, smoking status, television viewing and
meal planning habits.
Chapter 4 describes characteristics of the respondents,
including their perceived stress, and gives insights to
behaviours, including behaviours associated with
procrastination. To explore the relationships between the
predictor variables and obesity a generalised linear model was
used.
Chapter 5 compares the BMI categories of the nurse
respondents with those of the general female population using
ABS data and discusses the findings in terms of whether
increasing age, remote or rural geographical location, sources
of stress for nurses and irregular meal planning contribute to
obesity rates. It sets out the limitations of the study, focuses on
the implications of the research for dietetics practice, policy
development and the individual and makes recommendations
based on the research.
Chapter 6 offers a brief summary and conclusion.
If a link is established between procrastination and obesity,
procrastination and stress, or the combined effects of
procrastination and stress and obesity, and if individuals,
dietitians and policy developers know of and understand this
link or links, it could assist in reducing the behaviours that lead
to or maintain obesity. Additionally, if the links are established,
interventions targeting stress and procrastination (e.g.
mindfulness and pre-commitment strategies) may be more
effective than current interventions (e.g. nutrition education)
for weight management.

4

CHAPTER 2 – LITERATURE REVIEW

The literature examining procrastination, stress and obesity is sparse and
no literature examining all elements in combination with nurses as the
study group could be found. To set the scene, to prepare for new concepts
and to demonstrate links across time and disciplines, this review provides a
historical and multidisciplinary perspective on procrastination, drawing on
the language of diverse disciplines, as well as on definitions where they are
important to provide meanings. This examination also attempts to clarify
why procrastination is, in essence, hyperbolic discounting, thus establishing
the behavioural economics background and logic for this research. As links
with stress and obesity are extensive and beyond the scope of this review,
stress is examined from a definitional basis, with aspects of neurobiology
or neuroeconomic underpinnings and acknowledgement of personality
factors, solely as it relates to procrastination or procrastination and
obesity. This review concludes with an examination of the literature on
nurses and stress and/or obesity and/or procrastination.

Historical and multidisciplinary background

Interest in procrastination and behaviour change is not new. Since
Augustine’s plea for chastity and continence, but not yet – “Da mihi
castitatem et continentiam, sed noli modo” (Augustine, 397-8) – to today’s
work by behavioural economists and psychologists, questions of why
procrastination occurs and how it can be overcome have continued to
fascinate.
Are those who procrastinate more likely to be obese? Are they more likely
to be stressed and/or obese? To examine this in the first instance it is
necessary to look at the language, and the meanings of the words which
are themselves drawn from different disciplines and have evolved over
time.

5

Language of diverse disciplines
Knowledge and understanding of procrastination can be gained by looking
at the literature from diverse disciplines that describe will, motivation,
personality traits of low tolerance for stress, concepts of immediate
gratification, or hyperbolic discounting. Utilitarians, with their emphasis on
maximising utility (Bentham, 1789), were the predecessors of both
psychologists and economists. But as these two modern disciplines evolved
so did the language used by each (Herrnstein, 1990).
Steel (2007), drawing from research in the psychology domain, defines
procrastination as follows:
Procrastination is to voluntarily delay an intended course of action
despite expecting to be worse-off for the delay. (p. 9)
This definition goes further than that in the Oxford Dictionary of English,
which defines procrastination as
The action or habit of postponing or putting something off; delay,
dilatoriness. Often with the sense of deferring through indecision,
when early action would have been preferable.1
However, the sense of being worse off for the delay is also implied in the
dictionary definition and in the proverb given as an illustration,
“Procrastination is the thief of time”. The proverb comes from Night
Thoughts, a poem by Young (1742). The relevant section, as set out in the
Oxford Dictionary of Phrase and Fable, reads:
Procrastination is the thief of time,
Year after year it steals, till all are fled.
And to the mercies of a moment leaves
The vast concerns of an eternal scene.
If not so frequent, would not this be strange?
That ’tis so frequent, this is stranger still.2

1

(2010). procrastination. In Stevenson, A.(Ed.), Oxford Dictionary of English. : Oxford University Press.
Retrieved 23 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780199571123.001.0001/m_en_gb0988120.
2

(2005). procrastination is the thief of time. In Knowles, E.(Ed.), The Oxford Dictionary of
Phrase and Fable. : Oxford University Press. Retrieved 15 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780198609810.001.0001/acref9780198609810-e-5710
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The excerpt from Young is also interesting in that it highlights the
frequency of procrastination, and its difficulty to explain, and almost
foretells the work of today’s economists and psychologists who look at the
“tyranny of small decisions” (Kahn, 1966; Marlatt, 2009).
In both the economics and philosophy literature there is an interest in the
overvaluing of present rewards relative to more distant ones. The
philosophers discuss the preference for present rewards in terms of
akrasia, or “weakness of will”, while the economists refer to the hyperbolic
nature of discounting. In the economics literature, Bohm-Bawerk ((1889)
1970), for example, highlighted the strong difference between an
immediate pleasure and one further away, but said that there was very
little difference between a pleasure further away and one further still.
In the economics literature, Kahn used the term “tyranny of small
decisions” to describe individual acts of consumption which may not have
been chosen if those individual acts had been viewed as a whole. Similarly,
Marlatt (2009) referred to “apparently irrelevant decisions” or a series of
“mini decisions” that change an agent’s preferences from larger later
rewards to sooner smaller rewards over time. This is precisely what
happens when many people try to lose weight, and alter their pattern or
habits of eating.
The Oxford Dictionary of English definition of procrastination quoted above
includes the word “habit”. It is this habit of procrastinating that links back
to the concept of “tyranny of small decisions” – the habitual
procrastination regarding adoption of a healthy lifestyle may lead to and
maintain obesity. If procrastination is a habit, its links with obesity may be
logical, particularly if looked at in terms of what is being postponed
habitually (e.g. exercise or starting a diet) and what the person is doing
while they are procrastinating (e.g. watching television and eating). The
latter holds particular relevance for this research and will be discussed in
the results section in regard to television viewing and body mass index
(BMI) correlation.
7

Philosophical underpinnings
The early philosophers saw procrastination as a weakness of will, akrasia,
an internal struggle between passions and reason (Aristotle, (384BC322BC) 1955; Hume, (1748) 1967). This underscores many of today’s
concepts from psychology and economics as to why people choose sooner
smaller rewards over later larger rewards.
Plato and Socrates (Plato (Jowett, (1892/1937)) noted that the same
magnitude appears larger when near, and smaller when at a distance and
“to take things at one time of which we repent at another?”
The themes were the same: immediate temptation or the considered
judgement of greater benefit if impulse is denied.

Economics underpinnings
From the economics literature, Samuelson (1937), while developing
mathematical functions to measure utility and its discounted nature over
time, noted that while the functions indicate unchanged discounting over
time, or exponential discounting, individuals “do not behave in terms of
our functions” (p. 160).
Strotz (1955) developed this further and examined “temporal myopia”.
Accepting that agents do not always maximise utility by discounting in a
consistent logarithmic fashion, and that individuals are often, in fact, time
inconsistent with a bias to the present, he proposed economic strategies
for the individual who finds himself “continuously repudiating his past
plans”.
These strategies are applicable today, not just as economic strategies, but
to interventions looking at procrastination, stress and obesity. Strotz
proposed two strategies, the strategy of precommitment and the strategy
of consistent planning. The logic behind these strategies is best set out in
Strotz’s own words:
Today it will be rational for a man to jettison his ‘optimal’ plan of
yesterday, not because his tastes have changed in any unexpected
way nor because his knowledge of the future is different, but
8

because today he is a different person with a new discount function –
the old one shifted forward in time. (p. 173)
The concept was developed further by Ainslie (2006) with his elegant
description of “future selves” engaged in a marketplace within the person,
where his current self and the interests of the current self are in
competition with the interests of the person’s future self. Interests
between these two selves may often compete, as in the current self
desiring short-term rewards that may not be in the future self’s best
interests. Personal rules, Ainslie suggests, form an aggregate of a series of
choices, leading to acting on principle or contracts with the future self,
which may help overcome impulses of the current self.
Precommitment, as the name suggests, is a way of precommitting to future
actions, thereby avoiding temptation. This strategy, like procrastination,
also occupied the minds of early philosophers and poets. The classic
example would be Homer’s tale of Odysseus strapping himself to the ship’s
mast to avoid the sirens’ call. There is a penalty, financial or social, to be
paid should the agent default. Precommitment strategies have been
demonstrated within a wide range of domains (Akerlof, 1991; Laibson,
1997; O'Donoghue & Rabin, 2000). A range of social media sites make use
of precommitment strategies, such as those that have individuals publicly
committing to make a donation to charity if they fail to carry out their
stated plans. The agent has a financial incentive to achieve a stated
intention and society benefits should the agent fail. For example, some
individuals publicly pledge to donate money to a loathed cause should they
default on their plans.
Precommitment strategies need the agent to be aware that they may
exhibit preference reversals. Without this awareness of time-inconsistent
preferences, procrastination is the likely outcome (Akerlof, 1991;
O'Donoghue & Rabin, 1999). Strotz’s strategy of consistent planning is
particularly relevant to procrastination, stress and obesity. Just as with
economic planning, and accompanying temporal myopia, the agent with
insight into his own actions may resign himself to existing intertemporal
9

conflict and, knowing that he is not likely to adopt the optimal plan, may
learn to select present action to limit future damage. Or as Strotz (1955)
suggests, “to find the best plan among those that he will actually follow”
(p. 173).
The current research will further investigate the importance of Strotz’s
strategy of consistent planning when looking at weight control and meal
planning.

Psychological underpinnings
An examination of the language of the psychological underpinnings of
procrastination gives insights from this discipline. While philosophers
describe procrastination in terms of “will” or “weakness of will” (akrasia),
psychologists use the terms “motivation”, “delay of gratification”, and
“personality traits”. As this is a vast area of literature, this review will focus
on these traits as they relate to procrastination and obesity.
A Dictionary of Psychology has among its definitions for motivation,
driving force or forces responsible for the initiation, persistence,
direction, and vigour of goal-directed behaviour. It includes the
biological drives such as hunger, thirst, sex, and self-preservation,
and also social forms of motivation such as need for achievement and
need for affiliation. motivational adj. [From Latin motivus moving,
from motus moved, from movere to move + -ation indicating a
process or condition] 3
More specific to this research is the definition of incentive motivation in A
Dictionary of Psychology:
In Hullian learning theory, an intervening variable between the work
involved in a response and the generalised reaction potential. 4

3

Colman, A.(2008). motivation. In A Dictionary of Psychology. : Oxford University Press.
Retrieved 23 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780199534067.001.0001/acref9780199534067-e-5239.
4
Colman, A.(2008). incentive motivation. In A Dictionary of Psychology. : Oxford University
Press. Retrieved 23 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780199534067.001.0001/acref9780199534067-e-4093.
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The definition of Hullian learning theory in A Dictionary of Psychology is
also of specific relevance to this research :
An elaborate theory of learning formulated in 1940 by the US
psychologist Clark L. Hull (1884–1952), published in his book
Principles of Behavior (1943), and presented in a modified form in A
Behavior System (1952). In the final version, the independent
variables are stimulus energy (S), work involved in response (W),
number of reinforcements (N), and difference between the current
stimulus and the stimulus used in training (d); the dependent
variables are reaction latency (StR) response amplitude (A), and
number of unreinforced responses required to produce extinction
(n); and the theory also has scores of intervening variables. The gist
of the theory is as follows: learning is represented by habit strength.
(SHR), the S and the R nestling on either side of the H to symbolize the
role of a habit in linking stimuli to responses, and SHR is a logarithmic
function of n. Generalized habit strength (SH� R) is determined jointly
by SHR and d. Generalized reaction potential (SE̲R) is a multiplicative
function of SH� R and three other intervening variables: SE̲R = SH� R × D × K
× V, where D is drive strength K is incentive motivation (determined
in turn by W) and V is stimulus intensity dynamism (determined in
turn by S). Net reaction potential is defined as follows: SĒR = SE̲R − SİR,
where SİR is aggregate inhibitory potential (determined in turn by d
and W acting via various intervening variables). Finally, SĒR interacts
with behavioural oscillation (SOR) and and reaction threshhold (SLR) to
determine the dependent variables StR, A, and n. 5
Simplistically the elements here identified are drive, work, learning, habit,
stimulus response and behavioural oscillation, but like the mathematical
functions proposed by Samuelson (1937) and Strotz (1955) in their entirety,
they are elaborate and complex. To link back to procrastination and
obesity, the motivation or need for achievement, when limited, is easily
seen as the same condition as the akrasia of the philosophers, or the
discounting with associated temporal myopia of the economists.
Delay of gratification is of particular relevance from the psychology
literature. Procrastination is surely an inability to delay gratification. A
Dictionary of Psychology defines delayed gratification as

5

Colman, A.(2008). Hullian learning theory. In A Dictionary of Psychology. : Oxford
University Press. Retrieved 23 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780199534067.001.0001/acref9780199534067-e-3858.
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Renouncing immediate reward or satisfaction in order to obtain a
larger reward in the future, as when a person invests money instead
of spending it immediately. 6
So, by definition, delay of gratification is simply another way of saying not
choosing the sooner smaller reward, or not putting off a course of action.
Mischel’s (1989) experiments examined future-orientated self-control, or
delay of gratification for the goal of larger rewards later.
Knowledge gained from Mischel’s work revolved around the cognitive
processes of why some people can delay gratification, and others cannot. A
focus on the arousing features of a reward makes self-control more
difficult, while a focus on more abstract or informative features makes selfcontrol less difficult. These cognitive processes underlie attention to the
reward or distraction from the reward.
Personality traits may have an influence on time preference. Adams and
Nettle (2009) highlight suggestive similarities between time preference and
the five-factor personality domain of Conscientiousness. Individuals who
are able to control impulsive behaviour are more likely to engage in
healthy behaviours.
Of the five-factor personality domains, Neuroticism is also relevant for the
current research as it is the domain associated with depression and stress.
Tice and Bratslavsky (2000) suggest exercising self-control can result in
negative mood and negative mood leads to lack of self-control and inability
to delay gratification. Regulation of emotion takes precedence, or as they
suggest “we give in to feel good”. This has important implications for the
inclusion of stress, as stress is likely to have negative mood consequences.
Tice and Bratslavsky (2000) suggest the possibility that people may
experience capacity overload, and actively acquiesce and give up trying to
control their passions. When people are distressed, their strength is
depleted and they indulge immediate impulses, and select sooner smaller
6

Colman, A.(2008). delayed gratification. In A Dictionary of Psychology. : Oxford University Press.
Retrieved 23 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780199534067.001.0001/acref-9780199534067-e2140.
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rewards over larger later long-term goals (Tice, Bratslavsky, & Baumeister,
2001).

Neuroeconomic underpinnings
Neuroeconomics, which examines neurobiology and behavioural
economics, reinforces the philosophical aspect of the struggle between
reason and passion. This is demonstrated by the fact that the drive for
immediate gratification can be cognitively overridden. Temptation
preferences or the need for immediate gratification can be controlled by
the cortical system (the patient or ‘cool’ system) which interacts with, or
struggles for supremacy with, the mesolimbic dopamine reward-related
system (the impatient or ‘hot’ system) (Berns, Laibson, & Loewenstein,
2007; Kahneman, 2011). Self-control, or the suppression of either
temptations or cravings, is modulated by the anterior cingulated cortex,
and has support from the prefrontal cortex in inhibiting cravings or
temptations (Berns et al., 2007)
While Freud’s (Freud, (1911) 1959) hot id and cool ego suggested will was
not something voluntary, but all unconscious, Metcalfe and Mischel (1999)
mention stress as one of the determinants of the balance between these
hot and cool systems. As this research also examines stress and its
relationship with procrastination and obesity, it is important to establish its
links within the underpinning literature. It is part of the jigsaw underlying
the ongoing struggle between reason and passion, between the preference
reversal, temporal myopia and the adoption of sooner smaller rewards
over larger later rewards; an element for some in the explanation of why
they hyperbolically discount, why they procrastinate.
Expanding upon self-control alone to explain time discounting, Berns et al.
(2007) added anticipation and representation to aspects of intertemporal
choice. Anticipation refers to an individual’s ability to imagine and
experience pleasure (or pain) in relation to a future event. Self-control, in
between anticipation and representation, is seen as the tension felt by an
individual when immediate temptation vies for supremacy over a longer13

term goal. Representation is the brain’s interpretation of the choices, and it
may happen first (Berns et al., 2007). Possible interventions to improve
procrastination could focus on enhancing any or all of these three
elements.

Behavioural economics underpinnings
A combination of the preceding schools of thought led to the emergence of
behavioural economics, which A Dictionary of Economics defines as
An approach to economic analysis that incorporates psychological
insights into individual behaviour to explain economic decisions.
Behavioural economics is motivated by the observation of anomalies
that cannot be explained by standard models of choice. It provides an
explanation for the anomalies by introducing human and social
cognitive and emotional biases into the decision-making process. In
most cases behaviour is still modelled through the maximization of
utility subject to constraints; the difference between traditional
economics and behavioural economics being in the form of the utility
function.7
From behavioural economics, informed by its predecessor disciplines,
comes hyperbolic discounting, defined by A Dictionary of Economics as
An assumption on the rate of time preference that reflects the
observed bias towards present rewards, in the form of the hyperbolic
discount function. In contrast to standard exponential discounting,
with hyperbolic discounting the discount rate between any two
successive periods declines as the time horizon increases, so that the
elasticity of intertemporal substitution depends on the timing of the
change in the intertemporal price. A frequently used version of the
generalized hyperbolic discount function is the so-called quasihyperbolic discount factor; in particular, lifetime utility from
consumption is modelled as
with
0 〈 δ 〈 1 and 0 〈 β ≤ 1, also referred to as beta-delta preferences. Here
β is the degree of self-control which determines the present bias, and
δ is the intertemporal discount factor; β = 1 is the special case of
exponential discounting.8

7

Black, J., Hashimzade, N., & Myles, G.(2009). behavioural economics. In A Dictionary of Economics. :
Oxford University Press. Retrieved 23 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780199237043.001.0001/acref-9780199237043-e3469.
8
Black, J., Hashimzade, N., & Myles, G.(2009). hyperbolic discounting. In A Dictionary of Economics. :
Oxford University Press. Retrieved 23 Feb. 2015, from
http://www.oxfordreference.com/view/10.1093/acref/9780199237043.001.0001/acref-9780199237043-e3695.
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The differences in utility, or value, over time, represented by the three
different types of discounting are demonstrated in Figure 1.
Figure 1:Utility over time represented by exponential, hyperbolic and quasi
hyperbolic discount functions

Figure 1. Discount functions. Exponential discounting assumes a constant rate of
t
discounting, e.g. δ where δ is the discount rate (here, δ = 0.95). Hyperbolic discounting is
generally greater for short time periods than long periods, and can be described by a
function of the form 1/(K * t + 1). Here, K = 0.1. Quasi-hyperbolic discounting is a
piecewise function that follows a form similar to exponential discounting after the first
2
t
discount period (i.e. the first year): 1, β·δ, β·δ , …, β·δ . (Here, β = 0.792 and δ = 0.96.)
Reprinted from “Intertemporal choice – toward an integrative framework”, by G. S Berns,
D Laibson, and G. Loewenstein, 2007, Trends in Cognitive Sciences, 11(11)

The above explanation of the discount functions highlights the importance
of the greater discounting applied to the short term, but when longer-term
and still longer-term rewards are involved, the discounting is closer to the
economic model of exponential discounting. The relevance for
procrastination and weight-loss interventions may lie in devising strategies
to allow prevention of the preference reversal for the longer term reward
just for a short period. If the sooner smaller reward can be delayed for
what may be seconds or minutes, this may allow for the preference
reversal to again revert to the larger later reward. Popular interventions
suggesting willpower is like a muscle (Baumeister, Bratslavsky, Muraven, &
Tice, 1998; Holton, 1999), such as with the anti-smoking campaign, may
hold promise for weight loss. Self-help resources such as websites and
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books urging “nudge”, or “start”, may likewise be capitalised on in
mainstream interventions.
Kahneman and Tversky (2000) look to restore Bentham’s hedonic notion of
utility, and investigate “moment utility”.
Moment utility: the sign and intensity of affective-hedonic
experience at a given moment in time. Moment utility may be
inferred from self reports or physiological measures. (p. 694)
This value or utility at the moment of procrastinating, or the moment of
overeating, helps to explain the short-term preference for sooner rewards
over the larger later rewards. It harks back to Young’s “to the mercies of a
moment leaves” and Kahn’s “tyranny of small decisions” or Marlatt’s
“apparently irrelevant decisions”. These repeated decisions for short-term
reward then form a habit.
Procrastination and overeating both fall under the umbrella of immediate
gratification, present-biased preference, where benefits of the action are
immediate, but the costs are delayed (O'Donoghue & Rabin, 1999).
O’Donoghue and Rabin (1999) also highlight the difference, within presentbiased preference, between procrastination, when an agent postpones
doing something as there is an immediate cost involved in performing the
action (but immediate reward in delay), and preproperation, where one
does something pleasant, experiencing an immediate reward, when one
should wait.
Ainslie (2006, 2010) originally proposed the theory of hyperbolic
discounting to account for why people knowingly engage in self-defeating
behaviour, such as overeating, smoking, not exercising, addictions and bad
habits. Individuals devalue or discount a future event at different rates.
Ainslie (2006, 2010) sees this as our present selves pitted against our future
selves. The notion of a disconnect between current and future selves is
particularly relevant to procrastination, as the rewards are enjoyed by the
current self but the consequences are borne by the future self. James
(1890) foreshadowed an awareness of past, present and future selves.
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The knowledge of some other part of the stream, past or future, near
or remote, is always mixed in with our knowledge of the present
thing (Chapter XV, “The Perception of Time”, para. 5)

Summary
The concept of procrastination has fascinated members from diverse
disciplines across millennia. This background section to the topic has
attempted to examine the concept historically through the writings of
philosophers, economists, psychologists, neuroeconomists and behavioural
economists. To set the context of the current research and provide
necessary background, the language of those diverse disciplines which
have in some way contributed to our knowledge of procrastination has
been examined, including the definitions of procrastination used in
psychology and economics. The more detailed examination of the concept
from the perspectives of psychology and economics, as well as from
philosophy, neuroeconomics and behavioural economics, sets the scene
for introducing the concept of hyperbolic discounting to explain why
people procrastinate and, in part, why they knowingly engage in selfdefeating behaviours such as overeating and procrastination.

Research studies

The literature was examined to discover any research studies looking at
procrastination and obesity, procrastination and stress, procrastination and
stress and obesity, and nurses in combination with procrastination, stress
or obesity. Hyperbolic discounting, the choice of sooner smaller rewards
(repeatedly) over larger later rewards was evident in the studies located.
As has been demonstrated earlier in this review, procrastination is in
essence hyperbolic discounting, and Ariely (2008) actually defines
procrastination as giving up on long-term goals for immediate gratification,
and Heath and Anderson (2010) state hyperbolic discounting is the “most
perspicuous” representation of procrastination.

Search strategy
To search the literature to locate research studies investigating obesity and
procrastination, procrastination and stress, obesity and procrastination and
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stress, and nurses and obesity, procrastination or stress, the following
strategy was undertaken.
Search terms
Procrastination and/or hyperbolic discounting coupled with obesity and/or
body mass index; stress and procrastination and/or hyperbolic discounting.
Nurses and/or stress and/or procrastination and/or obesity and/or body
mass index.
Inclusion/Exclusion criteria
Included were all research designs investigating procrastination and
obesity. Stress was examined only in combination with procrastination and
then when linked with obesity. Studies were limited to adults and included
those published from 2006. Following this all studies involving nurses
and/or stress, procrastination and/or obesity were then examined for the
same period.
Databases
Databases chosen were those dealing with health, allied health,
psychology, philosophy, and economics. Specifically, Religion and
Philosophy Collection, Phil Papers, ATLA Religion, Database with
ATLASerials, ProQuest Religion, Academic Search Complete, Humanities
International Complete, SpringerLink, Wiley Online Library, JSTOR, Sage
Journals Online, Expanded Academic ASAP, Taylor and Francis Online,
Project MUSE, Oxford Journals, EBSCOHost(Psychology), PsycINFO [1806 to
Present], Australian Public Affairs – Full Text (APA-FT), Ingenta, Science
Direct, Journals @Ovid, Scopus, Current Contents Connect, Web of Science,
ProQuest Psychology Journals, EBSCOhost (Psychology), Psychology and
Behavioral Sciences Collection, PsycARTICLES Full Text, ProQuest Social
Science Journals, ProQuest Science Journals, Health Collection, Medline
[1946 to Present], Cambridge Journals Online, SpringerLink, ProQuest
Social Science Journals, SocINDEX with full Text, CINAHL Plus with full Text,
EBSCOhost (Health), Nursing and Allied Health Source, Health Collection,
Cochrane Library, Consumer health Complete, Health and society
Database, PubMedAustralian Public Affairs Information Service – Health
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(APAIS-Health), Rural and Remote health Database (RURAL)Aboriginal and
Torres Strait islander Health Bibliography (ATSIhealth), Health and Society
Database, Humanities International Complete.
The rationale for using such a broad range of databases was that as this is a
relatively novel concept it was important to draw from a broad range of
those disciplines that may include some aspect of procrastination. When
there was an option to apply related terms this was used.
Further search strategies
Reference lists of identified journals were then examined with possible
articles selected for further examination, then searches were conducted
for specific journals and authors identified from the first-pass searches of
the databases.

Themes from the literature

From the literature (summarised in Appendix B), the following principal
themes emerged: Higher body mass is related to hyperbolic discounting
(Adams & Nettle, 2009; Borghans & Golsteyn, 2006; Davis, Patte, Curtis, &
Reid, 2009; Ikeda, Kang, & Ohtake, 2010; Scharff, 2009; Sirois, 2007;
Weller, Cook, Avsar, & Cox, 2008; Zhang & Rashad, 2008) and
procrastination is associated with stress (Sirois, 2007).

Procrastination and obesity
Ikeda et al. (2010) use procrastination as a proxy for hyperbolic
discounting, using the terms interchangeably. While Scharff (2009)
specifically uses hyperbolic discounting, others use delay discounting (Davis
et al., 2009; Weller et al., 2008), time discounting (Borghans & Golsteyn,
2006) and time preference (Zhang & Rashad, 2008; Adams & Nettle, 2009).
All the terms are used to indicate a preference for sooner smaller rewards,
as demonstrated by hyperbolic discounting, and the researchers link this
with higher BMI.
Ikeda et al. (2010) used data from a large household survey of Japanese
adults (2987 responses from 6000 randomly selected) and measured
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discount rates and then used these as a measure of impatience. Higher
discount rates were indicative of higher impatience, implying a stronger
preference for present consumption. The average age of the respondents
was 49. The authors discuss time discounting in terms of impatience,
hyperbolic discounting and the sign effect.
Other studies (Komlos, Smith, & Bogin, 2004) have created proxies for time
discounting showing BMI related to discount rate, and these provide
support for the link between rate of time preference and obesity. They
used aggregate data, the savings rate and consumer debt as indicators of
the rate of time preference. From this data they identified a link between
higher levels of debt, time preference, and obesity. Ikeda et al. (2010)
refined the proxies used. They included various monetary choice scenarios
to obtain discount rates, but procrastination is used as a proxy for
hyperbolic discounting.
The Ikeda et al.(2010) study also looked at the sign effect – where positive
rewards are discounted more intensely than negative rewards. The authors
argue that the sign effect leads people to control caloric intake. Ikeda et
al.(2010) suggest the uniqueness of their study is the incorporation of BMI
and hyperbolic discounting and the sign effect. The unique aspect of their
study for this review of the literature is their use of procrastination as a
proxy for hyperbolic discounting. Importantly, they describe their study as
looking at the behavioural aspects of time discounting.
They found demonstrated hyperbolic discounting from monetary choice
not significant but using procrastination as a proxy for hyperbolic
discounting found a significant effect – a one unit increase in the degree of
procrastination was associated with a 2.81 percentage point increase in the
probability of being obese.
To measure respondents’ hyperbolic discounting or procrastination they
constructed the alternative proxy where respondents indicated on a Likert
scale 1–5 what used to be the extent of their tendency to procrastinate
over homework tasks in the holidays. The current research aims to improve
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on this by using Lay’s General Procrastination Scale as a more
comprehensive measure of procrastination, also using a Likert scale.
Additionally, the question in Ikeda et al. (2010) asked respondents, who are
now adults, to retrospectively look at their procrastination not only over
one specific area (homework tasks) but also at a younger age. As
procrastination may decline with ageing it is important to measure current
procrastination across a range of domains.
Scharff (2009) also used data from a large household survey – The
Continuing Survey of Food Intakes by Individuals (CSFII) – with participants
over 18 years. He examined hyperbolic discounting and commitment
mechanisms and their impact on calorie consumption using this data.
Calorie consumption was based on one day dietary recall. Scharff (2009)
was surprised to find little relationship between weight and calorie
consumption. He acknowledges genetic, physiological and exercise
components, but should also have considered the complexities involved in
gaining an accurate estimate of an individual’s intake. Using the data from
this survey may not be sufficient. Scharff (2009) suggests obese people are
more likely to be dieting with less effect.
The research is useful as it included health knowledge and preference
questions and, importantly for dietetic practice, showed that obese people
had a greater knowledge of calories, nutrients and label reading than the
non-obese. “Calorie control success for obese women has more to do with
control than knowledge” (Scharff, 2009, p. 12). This supports the nature of
hyperbolic discounting and marries with the concept of stress and cognitive
overload discussed elsewhere.
Zhang and Rashad (2008) also used data from large surveys – the 2004
Roper Center Obesity survey (a telephone obesity poll of 1202 randomly
selected adults over 18 years) complemented with data from the 2003
Behavioural Risk Factor Surveillance System (BRFSS) (a telephone survey by
health departments of all US states and the District of Columbia in
conjunction with the Centres for Disease Control). The authors suggest that
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a strength of their study is that means from the larger BRFSS being
comparable give confidence in the Roper Centre data.
Willpower is the measure of time preference. As procrastination, by
definition, may indicate a lack of willpower, and both procrastination and
willpower, also by definition, support the concept of hyperbolic discounting
(time preference where sooner smaller rewards are temporally valued over
larger later rewards), this research is complementary to the current
research.
The Roper Center data involves self-reported answers to questions
focusing on anthropometric, demographic and health information (and the
authors cite examples showing little difference between subjective and
objective measures of height and weight, using data from the National
Health and Nutrition Examination Survey.) The study controlled for covariates including marital status, education, age, race, ethnicity and urban
area.
Importantly, the survey asks detailed questions about attitudes and
behaviour, including lacking the willpower to lose weight. The respondents
were asked whether a lack of willpower was the greatest barrier to weight
control. Among those who wanted to lose weight, 40% indicated lack of
willpower was the main reason they were unable to do this and 20%
indicated the barrier of insufficient time. This has implications for stress as
considered in the current research. Importantly for dietetic practice, less
than 4% indicated the barrier was lack of knowledge.
This research, like the current research, focuses on identifying
relationships. Zhang and Rashad (2008) point out the importance of
identifying any relationship between time preference, or hyperbolic
discounting, and obesity as an individual’s inter-temporal choice
preference may logically be responsible for many behaviours which lead to
obesity, such as overeating or not exercising.
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The strength of the study is that it does not rely on a discount rate derived
from monetary tasks, which arguably may not relate to other domains, but
rather aims to understand the relationship of time preference and
behaviour likely to lead to obesity, based on a person’s specific motives.
The authors suggest willpower as the element required to override
Loewenstein et al.’s (2001) constituents of discounting the future –
impulsivity, compulsivity and inhibition. Zhang and Rashad note that while
their measure of time preference using willpower is superior within the
domain of obesity-related behaviours to a discount rate using monetary
behaviours, they acknowledge that this too might be capturing
unobservable factors.
Borghans and Golsteyn (2006) also found evidence for a relationship
between time discounting and BMI, but point to the importance of the
choice of the proxy for the discount rate, that the discount rate for money
and that for health may be different. They suggest that theoretically BMI
and the individual discount rate are related because the immediate
consequences of extra calories is different from the future consequences.
For example, excessive food may have the immediate pleasure or benefit
of reducing distress, and the later effect of decreased health or
appearances consequences.
They too used a large household survey (2059 respondents in 2004), the
DNB used in the Netherlands with people over 16 years, and asks a range
of questions about financial behaviour and attitudes. Anthropometric data
are also included. In addition, the authors conducted a supplementary
survey targeted at the same respondents in the 2004 DNB basic survey,
including questions to measure individual discount rate, such as asking
whether respondents would choose 50 euro now or 70 euro a year from
now.
A strength of the study is that it analyses the data across a number of
years, from 1995 to 2004. The authors were able to note the increase in
obesity from 5.4% in 1995 to 12.2% in 2004, and look at the discount rates
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as shown by various proxies within the survey to see if there was a
corresponding rise in discount rates. However, as with other studies using
monetary examples to measure discount rate, the question remains as to
whether this is transferable across domains. Scharff attempts to address
this with an additional question: If offered a 10-day trip, how many extra
days should you be offered to accept the trip in 3 years’ time. He found a
very significant relationship between that measure and the monetary
questions.
Borghans and Golsteyn (2006) found a significant link between individual
time discounting and BMI and noted a stronger link for women. This was
also found by Ikeda et al. (2010,) but Zhang and Rashad (2008) found the
link stronger with men.
A strong correlation was found between ability to manage expenditures
and BMI (Borghans & Golsteyn, 2006). This could be linked with stress and
financial stress, and provides some rationale for the additional question in
the survey in the current research about experience of financial stress.
Borghans and Golsteyn (2006) provide additional information relevant to
wider issues, including the evidence that interactions between different
forms of human capital can influence the relationship between BMI and
discount rate. They suggest leisure and food might be substitutes when
people invest a lot in their work. This could also be supported by the
studies on nurses, stress and obesity.
The Borghans and Golsteyn work also examines the decrease in smoking
rates coupled with the increase in obesity rates, and suggest policy has
increased the price of cigarettes, while the cost of energy dense food has
decreased. They suggest both may be used as methods to reduce stress
and suggest further research to look at interactions in behaviour and
substitutes to reduce stress. The current research uses this same logic to
include the question on alcohol, as it too may reduce stress and be a
substitute for the consumption of energy dense food.
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Adams and Nettle (2009) used a web-based survey to examine correlations
between a range of measures of time perspective, and between these
measures and five-factor personality domains (Extraversion,
Agreeableness, Conscientiousness, Neuroticism and Openness), and the
relationships between the markers of time perspective and self-reports of
BMI, smoking and exercise. They had 423 participants recruited via local
community internet message boards in urban areas and also used a
monetary choice task to measure the delay discount rate. Only the
measure of Consideration of Future Consequences Scale (CFCS) indicated a
relationship with time preference and BMI when socioeconomic
demographics and personality domains were controlled for.
The CFCS was associated with Agreeableness, Conscientiousness,
Neuroticism and Openness. The authors hypothesised that the relationship
between time perspective would be largest for Conscientiousness due to
its connection with the ability to control impulses, and their analysis
confirmed this, but the authors emphasise that time preference is not
solely a result of Conscientiousness as the relationships were not strong,
not shown by all measures, and that there were also relationships with
Neuroticism, the domain associated with stress. The authors suggest the
resulting negative affect may result in immediate relief strategies and that
this explains the relationship with the CFCS.
While the studies mentioned above have relied on survey methodology,
the next two studies are experimental trials. The final study from the
literature is also based on a survey, but it will be placed at the end as it is
the only study to link both procrastination and stress.
Weller et al. (2008) used a delay discounting task with obese and nonobese participants, and hypothesised that as increased delay discounting
had been shown with drug addicts, it would also be shown with those who
are obese.
As with other studies mentioned above Weller et al. (2008) too used
monetary choices to measure delay discounting. Height and weight were
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objective measurements while subjects were in the laboratory. There were
57 healthy weight and 55 obese participants (33 female and 22 male). A
strength of the study was that it included income and estimated IQ using
the Shipley Institute of Living Scale.
This study had participants complete the Barratt Impulsiveness Scale,
which is widely used and had three subscales, attention, lack of planning
and motor impulsivity. The relevance for the current research, in particular,
is the use of the impulsiveness scale, which could provide complementary
information to the procrastination scale, both showing hyperbolic
discounting. Also relevant for the current research is that the subscale
includes the planning element, which is a feature of the current research. A
weakness of the study is that all the participants were psychology students.
Weller et al. (2008) found obese women displayed higher delay
discounting. Greater significance for women has also been found by other
researchers (Borghans & Golsteyn, 2006; Ikeda et al., 2010), but Zhang and
Rashad (2008) found time preference and its link to obesity more
significant for men. Weller et al. (2008) suggest the women in their study
may have particularly high disinhibition, a tendency to overeat in response
to various stimuli. They cite other studies showing this, but did not
themselves have the women undertake the Disinhibition Scale tasks or
similar. The alternative of brain structural abnormalities as a result of
obesity was suggested by the authors, and that this may account for the
inability to delay gratification.
Davis et al. (2009) also had participants perform a delay discounting task,
using larger later monetary rewards versus smaller sooner rewards, and
the Iowa Gambling Task, both neuropsychological tests, designed to
examine ability to delay gratification and decision-making ability. Their
participants were obese women with (n=65) and without (n=73) binge
eating disorder and a control group of normal weight women (n=71). Part
of their rationale was that the obese are not a homogeneous group. They
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were looking at this subtype of overeaters whose overeating is markedly
hedonically driven.
Participants aged between 25 and 45 years were recruited via posters and
advertisements. Their results showed both obese groups performed more
poorly than the control group, but were not different from each other. A
weakness of the study was the higher educational level in the control
group, and the authors adjusted for this and found those with a higher
education performed better on both tasks, and then the difference
between the groups was not significant.

Procrastination and stress
A Dictionary of Psychology defines stress as
Psychological and physical strain or tension generated by physical,
emotional, social, economic, or occupational circumstances, events,
or experiences that are difficult to manage or endure. 9
And the Concise Medical Dictionary defines it as
any factor that threatens the health of the body or has an adverse
effect on its functioning, such as injury, disease, overwork, or worry.
The existence of one form of stress tends to diminish resistance to
other forms. Constant stress brings about changes in the balance of
hormones in the body. 10
Importantly for the current research, the above definition includes the
notion that one form of stress diminishes resistance to other forms. For
example, an individual experiencing financial stress is more likely to engage
in hyperbolic discounting if attempting to limit the intake of highly
palatable, high-energy foods. This could be one aspect of limited willpower,
or bounded motivation: Procrastinating as a result of overload.
Stress is important to include in any research around obesity, as it
influences eating behaviour (Adam & Epel, 2007; Nahm, Warren, Zhu, An,

9

Colman, A.(2008). stress. In A Dictionary of Psychology. : Oxford University Press. Retrieved 23 Feb.
2015, from http://www.oxfordreference.com/view/10.1093/acref/9780199534067.001.0001/acref9780199534067-e-8038.
10
(2010). stress. In Concise Medical Dictionary. : Oxford University Press. Retrieved 23 Feb. 2015,
from http://www.oxfordreference.com/view/10.1093/acref/9780199557141.001.0001/acref9780199557141-e-9647.
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& Brown, 2012; Torres & Nowson, 2007). Procrastination has been
negatively associated with present-based time preference and positively
associated with “present-hedonistic” and “present-fatalistic” time
orientation (Ferrari & Diaz-Morales, 2007; T. Jackson, Fritch, Nagasaka, &
Pope, 2003). Procrastination has also been found to be negatively
associated with mindfulness (Sirois & Tosti, 2012). Since mindfulness is a
form of present-based time orientation, its presence or absence is
significant in negative moods, such as stress, and it has been suggested
that mindfulness improves self-regulation as it actually reduces stress
(Brown, 2003).
Chronic life stress is associated with a preference for high-fat and
high-sugar foods (Torres & Nowson, 2007) and activation of the
hypothalamic-pituitary-adrenal (HPA) axis leading to increase in cortisol in
turn leading to consumption of foods with a hedonic aspect. Importantly
for health research, cortisol may also lead to an accumulation of abdominal
fat, and abdominal obesity leads to an even greater risk of type 2 diabetes
and coronary heart disease. Stress may lead to “comfort” eating, or eating
as a stress-release mechanism (Nahm et al., 2012). Is someone engaged in
this behaviour procrastinating? The HPA axis in neuroendocrine regulation
therefore controls reactions to stress. Highly palatable food intake then
stimulates endogenous opioid release, decreasing HPA activity and
reducing the stress response (Adam & Epel, 2007). The current research is
considering chronic or long-term stress, not acute stress, which it is
acknowledged may actually lead to a decrease in consumption.
Procrastination and stress have previously been noted to be positively
correlated (Flett, 1995; Lay & Silverman, 1996; Sirois & Pychyl, 2013).
Procrastination and stress have been linked with university students
(Schraw, Wadkins, & Olafson, 2007; Tice & Baumeister, 1997) and job
related stress has been shown to lead to procrastination (Pathak, 2011;
Sharma & Kaur, 2013). Procrastination and stress have also been
associated with poorer mental health and health problems (Stead,

28

Shanahan, & Neufeld, 2010) and hypertension and cardiovascular disease
(Sirois, 2015).
The literature has established some links between stress and
procrastination, and procrastination and BMI, following from this, stress,
procrastination and BMI may also be linked. Borodulin et al. (2012)
suggests health behaviours are the mediating pathways between
socioeconomic position and BMI. So accepting obesity is linked with poor
diet and physical inactivity (Lahti-Koski, Pietinen, Heliövaara, & Vartiainen,
2002), income provides the means to choose a healthier lifestyle. Adequate
income also makes possible the elimination of financial stress. Other health
behaviours affecting BMI and linked with socioeconomic position include
alcohol, smoking and television viewing (Borodulin et al., 2012) and the
current research aims to further investigate these. These behaviours by
their very nature, arguably could be as a result of stress and or
procrastination.
Sirois (2004, 2007, 2013) and Sirois and Pychl (2013) consistently note the
association between procrastination and stress, and that stress fully
mediates the procrastination–health relationship. This relationship
indicates procrastinators have poorer physical and mental health, and the
authors suggest that the procrastination results in stress, however it may
be that the stress results in procrastination.
Research conducted by Sirois (2007) expanded upon earlier work by Sirois
(2004). The research found that trait procrastination was linked to poor
health behaviours and that it was explained by stress. The suggestion was
that procrastinating over wellness behaviours may well lead to increased
stress and even poorer health outcomes.
Participants (n=254) for this study were recruited online (advertisements
on psychological sites) and from the community via community centre
message boards. Participants completed a survey which included three
procrastination scales (including Lay’s), two questions looking at stress
placed within one of the procrastination scales and a wellness behaviours
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(including healthy eating) checklist, and questions on health care
behaviours and household safety behaviours.
The Concise Medical Dictionary’s definition of stress outlined earlier
identified that experiencing one form of stress could lower resistance to
other forms. This is well supported in the literature (Baumeister et al.,
1998; Holton, 1999; Tice & Bratslavsky, 2000). Considering socioeconomic
aspects are frequently linked with obesity (Borodulin, 2012), it would be
reasonable to argue that financial stress may lead to procrastination over
health behaviours, and this would support the hypothesis that the
procrastination–stress relationship is in the direction of stress leading to
procrastination as opposed to procrastination leading to stress.

Procrastination, stress and obesity
While Sirois (2007) did not specifically link procrastination and stress with
obesity, that research linked them with each other, and with fewer
wellness behaviours, implying a possible link. The authors suggest that
procrastination leads to stress; however, it may be, as suggested here, that
stress leads to procrastination. Perhaps it is even a two way relationship.
This would be supported by the studies where student participants all
reported experiencing stress from procrastination (Schraw et al., 2007) but
procrastinating online was also linked to perceived stress relief (Lavoie &
Pychyl, 2001). Anxiety and depression have been suggested as just as likely
to be antecedents of procrastination as outcomes (van Eerde, 2003). Other
lifestyle behaviours, such as ‘comfort’ eating, television viewing, alcohol
consumption, smoking may likewise be procrastinating and leading to
perceived stress relief, supporting the suggestion stress leads to
procrastination and procrastinatory behaviours such as these may lead to
weight gain.

Nurses and obesity
Australian Bureau of Statistics (2011-2012) data indicated 28.2% of women
were overweight, and 27.5% obese (55.7% in total). Studies of obesity rates
in nurses from Australia, New Zealand and the United Kingdom (Bogossian
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et al., 2012) and in the US (Nahm et al., 2012) found overweight and
obesity rates in the nurse populations studied were 61.8% and 59.2%
respectively. The former study reported that this exceeded rates in the
source population by 1.7% to 3.7%.

Nurses and stress and procrastination
Nursing is clearly a stressful profession. Nahm et al. (2012) suggest that the
time-sensitive nature and unpredictability of nursing work may tend to
account for its stressful nature. Some job-related characteristics of nursing
include irregular meal schedules, long hours and high stress, which are also
risk factors for obesity (King, A., Vidourek, & Schwiebert, 2009; McVicar,
2003). High levels of obesity (Bogossian et al., 2012) and stress have been
identified in nurses (Han, Trinkoff, Storr, & Geiger-Brown, 2011; Nahm et
al., 2012). Main sources of stress included workload and the emotional cost
of caring (McVicar, 2003). Lambert and Lambert (2008) list a range of
workplace stressors applicable for nurses across countries including low job
control, high job demands, low supportive relationships, concerns over
quality, death and dying, workload, resources, family members and
patients who are uncooperative, being moved between units and staying
on the same unit for extended periods. They list other factors including
escape-avoidance as a coping mechanism and this would have obvious
links with procrastination. They also include the use of self-control and
distancing as coping mechanisms, and considering limitations of self
control discussed elsewhere in this review, this could have implications for
weight gain. Lambert and Lambert (2008) importantly list among the
symptoms of workplace stress – procrastinating and eating more (or less)
and using alcohol, cigarettes or drugs to relax. Coping strategies identified
included planful-problem solving, seeking social support, self-control as
mentioned above and positive reappraisal.
It has also been noted that nurses who reported greater stress had more
irregular meal schedules (Nahm et al., 2012). Significantly, the most
frequently used stress-release method was eating. This was the basis for
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the rationale behind the current research seeking to evaluate the link
between stress and procrastination and obesity.
When looking at nurses and health behaviours, Sirois and Stout (2011)
found that procrastination was associated with stress and that nurses
blamed themselves for not looking after themselves as well as they
thought they should. They also found that knowledge of poor health
behaviours did not necessarily result in actions to remedy them.
Some researchers have looked at ways to reduce stress and procrastination
in nurses, including mindfulness-based stress reduction (Rahimi,
Ahmadean, Moslemi, & Ghaderi, 2014), flexible shift work (Wang, Yang, &
Zhu, 2013), and increasing decisional-self esteem to decrease
procrastination (Ramachandran, 2014). The coping strategies investigated
above by Lambert and Lambert (2008) would also be logical areas to
examine to reduce stress and procrastination in nurses.
This research hopes to further investigate the links with procrastination,
stress and obesity in nurses, which have in part been indicated throughout
this literature review.

Other themes from the literature
Other themes to emerge from the literature include the following:
•

Urban populations are less likely to be obese than their rural
counterparts (Zhang & Rashad, 2008).

•

Incentives need to be created for the use of pre-commitment devices
and educational programs targeted at changing present-biased time
preferences (Scharff, 2009; Zhang & Rashad, 2008).

•

Consideration needs to be given to the adequacy of proxies and
whether, for example, a score on a particular delay discounting task
(e.g. for money) is transferable to another domain (e.g. food) (Adams &
Nettle, 2009; Borghans & Golsteyn, 2006; Ikeda et al., 2010; Weller et
al., 2008; Zhang & Rashad, 2008).
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Conclusion

The literature has shown links with hyperbolic discounting and obesity, and
links with hyperbolic discounting and stress. Most of the studies have
controlled for income, education and/or intelligence, and some have
considered the effects of emotions and ‘hot’ and ‘cool’ systems.
None of the studies looked at procrastination and stress and obesity
specifically, or procrastination, stress and obesity in nurses, and the current
research aims to provide new knowledge in this area. It is also noted that
no qualitative studies on procrastination, stress and obesity were located,
and this is an area for future research.
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CHAPTER 3 – METHODOLOGY

This research is quantitative with traditional assumptions of cause and
effect or relationship. That said, it lends itself to both quantitative and
qualitative methodology, and while this research limits the methodology to
quantitative analysis, it is acknowledged that when dealing with human
behaviour things are not black and white, and future qualitative research
would add to knowledge in this area.
The research is reductionist in that it aims to examine a discrete set of
variables, procrastination and stress, and their relationship with the
outcome of obesity. This chapter begins with hypotheses about
procrastination, stress and obesity, and describes how the data were
collected and analysed.

Purpose

The aim of this research is to see whether relationships exist between
procrastination, stress and obesity in nurses. The research hypotheses are:
•

There is no relationship between obesity and the habit of
procrastination.

•

There is no relationship between the habit of procrastination and
stress.

•

There is no relationship between obesity and the combined effect of
stress and the habit of procrastination.

Methods

The following sections explain the rationale for using a quantitative
research design and survey-based research and describes all aspects of the
survey, including how it was constructed, how participants were recruited
and how the results were analysed.

Research design
To test the hypotheses between obesity, procrastination and stress, a
quantitative research design was used. As described by Polgar and Thomas
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(2008), a quantitative research design is “an approach to research that
emphasizes the collection of numerical data and the statistical analysis of
hypotheses proposed by the researcher” (p. 297). More appropriately for
this research is Creswell’s (2009) definition:
Quantitative research is a means for testing objective theories by
examining the relationship among variables. The variables in turn can
be measured, typically on instruments, so that numbered data can be
analysed using statistical procedures (p. 233).
The current research then follows Creswell’s description, testing the
hypotheses about obesity, procrastination and stress, measuring the
variables of procrastination and stress on the validated procrastination and
stress scales, and analysing the data.
A survey research design was used, as the aim was to “capture
characteristics of the cases under study” and to systematically record
these, “without attempting to actively change the situation” (Polgar &
Thomas, 2008, p. 299). In the current research, the aim was to see if with
increasing BMI there existed within the participants increasing elements of
procrastination and/or stress, as measured by the validated instruments.

Survey tool
The purpose of using survey-based research was to generalise from the
sample of nurses to the larger population of nurses. It was also hoped that
it may be possible to generalise to the larger population as a whole (more
so the female population, as the nursing population is predominantly
female) as nurses come from a broad range of socioeconomic backgrounds,
ages, and locations. The tendency to procrastinate and existing levels of
perceived stress and obesity may have relevance for the population.
A survey allows broad reach to a large group of possible participants, from
which responses of respondents may give insight into the trends and
attitudes affecting the larger population from which the sample was
drawn. The population being looked at is nurses.
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The Australian Nurses Federation (now the Australian Nursing and
Midwifery Federation) has a large proportion of female membership, a
range of ages, and members spread across metropolitan, regional, outer
regional, rural and remote locations. Members are drawn from a broad
range of backgrounds, and together this increases the likelihood that any
findings may be transferable to the broader population. A survey is
economical and allows for both a rapid turnaround of responses and the
possibility of a large number of responses. The survey used was an online,
anonymous, self-selected and self-administered questionnaire.
An important weakness for this survey is whether or not it can be
considered representative of either the nursing population or the larger
population. It was not possible to undertake a random sampling. Those
who identified with one or more of the terms, procrastination, stress,
obesity, may have been more likely to self-select to complete the survey.
However, even if this is the case, the correlational nature of the analysis
should still provide valuable insights.
Further support for the survey methodology for this particular type of
research comes from the literature review, where six of the eight relevant
studies were based on survey methodology (Adams & Nettle, 2009;
Borghans & Golsteyn, 2006; Ikeda et al., 2010; Scharff, 2009; Sirois, 2004;
Zhang & Rashad, 2008).
The survey was cross-sectional, and was left open for approximately six
months to allow as many nurses as possible, including possible
procrastinators, time to complete the survey. The survey was open from
24 September 2012 to 15 March 2013.

Survey construction
Charles Sturt University’s Spatial Data Analysis Network was approached
for advice on the survey’s construction, including its design and capacity.
The aims and hypotheses were discussed, along with the existing
instruments used to measure procrastination and stress, and possible
additional questions to be included. The issue of the time taken to
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complete the survey was also discussed. As a result, questions about
exercise, which were originally to be included, were omitted from the final
survey.
The survey comprised Lay’s (1986) General Procrastination Scale (Ferrari,
Johnson, & McCown, 1995), the Perceived Stress Scale (Cohen, Kamarck, &
Mermelstein, 1983) and anthropometric and demographic questions and
questions about television viewing, smoking, financial stress, and meal
planning. Lay’s General Procrastination Scale and the Perceived Stress Scale
(PSS) are shown in figures 2 and 3.
Lay’s General Procrastination Scale (Ferrari et al., 1995) has responses as
False of me, Not usually true for me, Sometimes False/True for me, Mostly
true for me, and True of me. The current research has used the wording
False for me, Not usually true for me, Sometimes True/Sometimes False,
Usually true for me, True for me. This minor difference will have no
influence on the outcome and the scale’s author now uses the response
format as shown in Figure 2 and has indicated the scale’s strength would
hold its validity even if some questions were changed, such as by replacing
letter with email (C.H. Lay, personal communication, 31 October 2014).
Validity – Lay’s General Procrastination Scale has been used across a
variety of settings, responses and populations (Ferrari et al., 1995). Its
reliability has been assessed as having a Cronbach alpha of .82 (Lay, 1986)
and test-retest reliability of .80 (Ferrari, 1989).
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Figure 2: Lay’s General Procrastination Scale

extremely uncharacteristic

extremely characteristic

!

!

1
1.

2

3

4

5

I often find myself performing tasks that I had intended to do days before.

*2. I often miss concerts, sporting events, or the like, because I don't get around to
buying tickets on time.
*3. When planning a party, I make the necessary arrangements well in advance.
4.

When it is time to get up in the morning I most often get right out of bed.

5.

A letter may sit for days after I write it before mailing it.

6.

I generally return phone calls promptly.

7.

Even with jobs that require little else except sitting down and doing them, I find they
seldom get done for days.

8.

I usually make decisions as soon as possible.

9.

I generally delay before starting on work I have to do.

*10. When travelling, I usually have to rush in preparing to arrive at the airport or station
at the appropriate time.
11. When preparing to go out, I am seldom caught having to do something at the last
minute.
12. In preparing for some deadline, I often waste time by doing other things.
*13. If a bill for a small amount comes, I pay it right away.
*14. I usually return a "R.S.V.P." request very shortly after receiving the invitation.
15. I often have a task finished sooner than necessary.
16. I always seem to end up shopping for birthday or Christmas gifts at the last minute.
17.

I usually buy even an essential item at the last minute.

18. I usually accomplish all the things I plan to do in a day.
19. I am continually saying "I'll do it tomorrow".
20. I usually take care of all the tasks I have to do before I settle down and relax for the
evening.
Note:
Note:

*Indicates items which differ from non-student to student forms.
Reverse-keyed items: 3, 4, 6, 8, 11, 13, 14, 15, 18, 20

Source: Ferrari, J.R., Johnson, J, &McCown, W.G. (1995). Procrastination and task
avoidance: theory, research, and treatment. New York: Plenum Press.

The items on the PSS were developed to assess how “unpredictable,
uncontrollable, and overloaded respondents considered their lives to be”
(Nahm et al., 2012, p. E26). The PSS has been used to assess nurses’ stress
(Cuneo, 2011; Nahm et al., 2012). Coefficient alpha reliability for the PSS
has been assessed at .84, .85, and .86 (Cohen et al., 1983) and test-retest at
.85 and .55 (Cohen et al., 1983).
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Figure 3: Perceived Stress Scale

0 = Never 1 = Almost Never 2 = Sometimes 3 = Fairly Often 4 = Very Often and this
research has used the wording Never, Rarely, Sometimes, Fairly Often, Very Often and
one of these was selected in the online survey.
1.

In the last month, how often have you been upset because of
something that happened unexpectedly?

01234

2.

In the last month, how often have you felt that you were unable
to control the important things in your life?

01234

3.

In the last month, how often have you felt nervous
and “stressed”?

01234

4.

In the last month, how often have you felt confident about
your ability to handle your personal problems?

01234

5.

In the last month, how often have you felt that things were going
your way?

01234

6.

In the last month, how often have you found that you
could not cope with all the things that you had to do?

01234

7.

In the last month, how often have you been able to control irritations
in your life?
01234

8.

In the last month, how often have you felt that you were
on top of things?

01234

9.

In the last month, how often have you been angered because
of things that were outside of your control?

01234

10. In the last month, how often have you felt difficulties were piling up
so high that you could not overcome them?
0 1 2 3 4.
Source: Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A Global Measure of Perceived
Stress. Journal of Health & Social Behaviour, 24(4), 385-396.

Additional survey questions
Additional questions in the current survey follow.
What is your height in centimetres? This question was necessary to enable
calculation of BMI.
What is your weight in kilograms? Similarly this question was required to
enable calculation of BMI. The literature suggests little difference between
subjective and objective measures of height and weight (Zhang & Rashad,
2008).
What is your age in years? This question was included to compare the age
of respondents with ages for the population of nurses in Australia, and with
ages in other literature on nursing and stress, and also with Australian
Bureau of Statistics data on BMI for different age and gender groups.
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What is your gender? The question was included to compare the
respondents to the general population of nurses in Australia.
What is your residential postcode? This was included in the hope of
determining whether the characteristics that the respondents identified in
the survey were different depending on whether they lived in a
metropolitan, regional, rural or remote area. The Australian Bureau of
Statistics (2011-2012) had identified obesity is higher in non-metropolitan
areas, and it was a theme that emerged from the literature review.
Are you a smoker? Possible responses were: Yes, No, Ex-Smoker. This
question was included as Borghans and Golsteyn (2006) have suggested
obesity has increased as smoking has decreased, and they hypothesise that
both smoking and eating decrease stress, there may be interactions in
behaviours.
Do you drink alcohol, and if so, how often? Possible responses were: No,
Less than Once a Week, Once a Week, A Few Times a Week, Every Day. This
question was included following a similar logic to the question on smoking,
and the idea that possibly alcohol may be used to reduce stress, and
possibly used instead of eating.
Then a question related to stress additional to the PSS questions was
included, using the same Likert scale wording as the PSS.
I experience financial stress. Possible answers were: Never, Rarely,
Sometimes, Fairly Often, Very Often. This question was included as the PSS
does not explicitly refer to financial stress. However, financial stress
increases focus on aspects of financial insecurity, leading to decreased
ability to focus on other things (Mani, Mullainathan, Shafir, & Zhao, 2013).
Two additional questions were also added regarding activities which may
be linked with stress and/or the personality trait associated with
organisation.
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I watch television (using same Likert scale as PSS). This question was
included as television viewing has been found to be associated with obesity
(Healy et al., 2008; Hu, Li, Colditz, Willett, & Manson, 2003). In terms of
procrastination, stress and obesity, it is also relevant in terms of whether
people watch television to procrastinate and/or because they are stressed,
and do they eat while watching television. While the current research does
not address these questions directly, if the links are established, it supports
existing literature, and provides direction for future research.
I pre-plan and shop for meals (using same Likert scale as PSS). This question
was included as lack of organisation has been associated with personality
traits linked with procrastination, specifically within the broad domain of
Conscientiousness (Adams & Nettle, 2009). And Lay (1986) found
procrastinators scored low on an organisation scale Jackson (1976). This
provides some additional rationale for this question. Logically following
from this could be a link with stress, either that not pre-planning for meals
increases stress, or in the other direction that existing stress leads to
procrastination in this area. Additionally, if an association is found between
meal planning and obesity, this could be an area where dietitians could be
of real use in working with obese populations.

Ethics
Ethics approval was obtained from the Human Research Ethics Committee
at Charles Sturt University (Protocol number 2012/054). The approval
letter is at Appendix A. The study was low risk, voluntary, self-selected, and
anonymous. An information statement preceded the survey (see Appendix
C) identifying the researcher and supervisors, with contact details. The
purpose of the survey was outlined, along with the voluntary and
anonymous nature, and what the information gathered would be used for.
In the unlikely event that participants experienced any anxiety as a result
of completing the survey, they were advised to contact the counselling
service associated with their employment organisation.
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Recruitment of participants
The survey aimed to capture information from Australian nurses via the
state branches of the Australian Nurses Federation. All state branches were
asked if they would put a link to the online survey in their newsletters. The
short half-page request and link was emailed to the state branches (see
Appendix D). All state branches were contacted via email and/or
telephone, and the information statement in Appendix C was emailed as an
attachment to each state secretary. The information statement also
appeared at the front of the online survey.
The state branches of Queensland and Victoria put the link in their
newsletters and completed surveys were submitted online via the link in
the newsletters (see Chapter 4).

Survey completion and return
The survey was anonymous and simple to complete. It was kept as short as
possible to reduce any time burden on participants and to encourage
completion. Return was completed online and consent given by submission
of the survey.

Survey pilot
Before distributing the survey link, a convenience sample of six people,
who were not nurses, were asked to undertake the survey to check for any
ambiguities or difficulties to do with layout, and to judge that the survey’s
length was such that it would not discourage completion.
All volunteers who undertook to trial the survey said it was not onerous,
questions were clear, and that it took only about 10 minutes to complete.
All volunteers also indicated that it was difficult to remember the headings
if they had to scroll up and down the screen. As a result of this feedback,
each screen page had headings added to clarify the Likert scales.

Statistical analysis
Based on the self-reported height and weight measurements the BMI was
𝑊𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)

calculated using 𝐵𝑀𝐼 = 𝐻𝑒𝑖𝑔ℎ𝑡 (𝑚)2
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Each participant was categorised as either obese or not obese according to
World Health Organization classifications, with obesity measured as a BMI
of ≥30. Using the collected data and these derived variables, the
relationships between the predictor variables – Lay’s Procrastination Scale
Average (LPSA), Perceived Stress Scale Average (PSSA), alcohol, meal
planning, financial stress, TV viewing, smoker status, gender and age – and
obesity classification were investigated. Obesity is a binomial variable (it
has only two possible outcomes). To explore the relationships between the
predictor variables and obesity, a generalised linear model was required.
The model that was used was fitted in R (R Development Team, 2010) using
the “glm” function and can be symbolically written as:
Obesity ~ mean + Predictor Variable
When assessing the goodness of fit of these models it is important to check
for overdispersion (or underdispersion), which can be done by checking the
deviance divided by the residual degrees of freedom. The hypothesis is that
this value does not differ significantly from 1. This test has a chi-squared
distribution and in all analyses there was no evidence of overfitting or
underfitting in the model, as all p values were > 0.05. Therefore, no further
mention of this test will be made when reporting the results.
After accounting for the questions that were reverse scored, the Likert
responses were coded 1 to 5, and each respondent then had an average
score within both the Procrastination Scale and Perceived Stress Scale
instruments. These averages are a measure of a person’s procrastination
level and stress level. They are the measurements that will be used in the
analyses.
To study the relationships between two continuous variables (like PSSA and
LPSA), a regression analysis was used. A regression model was fitted using
the “asreml” package (Butler, Cullis, Gilmour, & Gogel, 2007; R
Development Team, 2010). A simple linear regression model was all that
was required for this analysis. The model assumptions are that the
residuals are normally distributed, they have a constant variance and are
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independent. All of these assumptions were checked and were met
throughout the analysis.
Finally, a generalised analysis of covariance model was used, again using
the “glm” package in R (R Development Team, 2010). Analysis of
covariance is used when there is more than one predictor variable and
when at least one of the predictor variables is continuous and at least one
other is categorical. When considering the relationships between
procrastination, alcohol and obesity, as obesity is binomial a generalised
linear model is required. The model used can be symbolically written as:
Obesity ~ Alcohol (categorical) + LPSAverage (continuous)
When assessing the goodness of fit of these models it is important to check
for overdispersion (or underdispersion). This can be done by checking the
deviance divided by the residual degrees of freedom. The hypothesis is that
this value does not differ significantly from 1. This test has a chi-squared
distribution and in all analyses there was no evidence of overfitting or
under fitting in the model, as all p values were > 0.05. Therefore, no further
mention of this test will be made when reporting the results.
Postcodes of respondents were mapped using remoteness area structure
and pie charts developed by BMI classifications obese, overweight and not
overweight, by Charles Sturt University’s Spatial Analysis Unit
The survey questions are at Appendix E. Chapter 4 contains the analyses of
the results and descriptive statistics.
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CHAPTER 4 – RESULTS

This chapter describes the characteristics of the nurses who responded to
the survey in terms of gender, weight status and age and reports on
whether their responses suggest a relationship between obesity and
postcode, alcohol consumption, television viewing, meal planning, and
smoking status. It also presents an analysis of their responses to the
questions on the Procrastination Scale and the Perceived Stress Scale.

Descriptive statistics

Table 1 shows the gender, weight status, age, smoking status and
frequency of alcohol consumption of the respondents to the survey. They
are predominantly female (95%), obese (57%) non-smokers (67%), who
consumed alcohol less than once a week (41%) or never (22%).
Table 1: Characteristics of survey respondents (459 participants)

Indicator

100%

Gender

Participants
n=459
n
449

Female

425

95

Male

24

5

BMI

453

100

3

1

78

17

Overweight

115

25

Obese

257

57

Underweight
Healthy weight range

Age (mean)
Smoker

%
100

46.5 years
455

100

Yes

33

7

No

306

67

Ex-smoker

116

26

454

100

No

100

22

Less than once a week

185

41

Once a week

60

13

A few times a week

79

17

Every day

30

7

Alcohol consumption

Note: Percentages have been rounded to nearest whole number.
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Obesity in urban and non-urban areas

When BMI was mapped against the postcode of the respondents the
Queensland map (Figure 4) suggests that the more removed respondents
are from a metropolitan centre, the higher the percentage of obesity.
However, this is not evident from the Victorian mapping (Figure 5).
Figure 4: Location of respondents by postcode and BMI in Queensland
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Figure 5: Location of respondents by postcode and BMI in Victoria

Meal planning and obesity

When meal planning was examined alongside BMI, a strong linear
relationship was identified between meal planning and obesity. Probability
of obesity ranged from 0.74 for never planning meals to 0.34 for very often
planning meals (p value < 0.001) (Table 2).
Table 2:Meal planning and obesity (446 respondents)

Meal planning

100%

Probability of obesity

Never

Respondents
n = 446
n
20

%
4

0.74

Rarely

88

20

0.73

Sometimes

164

37

0.59

Fairly often

121

27

0.58

Very often

53

12

0.34

Note: Percentages have been rounded to nearest whole number.

Television viewing and obesity

When frequency of television viewing was examined together with BMI, a
relationship was identified between obesity and television viewing, with
the probability of being obese ranging from 0.00 for never watching
television to 0.70 for very often watching television (p value < 0.005) (Table
3).
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Table 3: Television viewing and obesity (438 respondents)

Television viewing

100%

Probability of obesity

Never

Respondents
n = 438
n
4

%
1

0.00

Rarely

31

7

0.45

Sometimes

104

24

0.56

Fairly often

186

42

0.57

Very often

113

26

0.70

Note: Percentages have been rounded to nearest whole number.

Alcohol consumption and obesity

When frequency of alcohol consumption was examined alongside BMI, a
relationship was identified between obesity and alcohol consumption, with
the probability of being obese ranging from 0.71 with no alcohol
consumption to 0.47 for consuming alcohol a few times a week, and then
interestingly rises to 0.52 for consumption every day (p value = 0.005)
(Table 4). The question that would have shed more light on this result is are
people drinking to relieve stress, and therefore using alcohol instead of
excessive food, or are they using alcohol every day in conjunction with
food.
Table 4: Alcohol consumption (frequency) and obesity (454 respondents)

Alcohol

Respondents
n =454
n
100

100%

%
22

0.71

185

41

0.61

Once a week

60

13

0.48

A few times a week

79

17

0.47

Everyday

30

7

0.52

None
Less than once a week

Probability of
obesity

Note: Percentages have been rounded to nearest whole number.

Smoking and obesity

There is no relationship between smoking and obesity (p value > 0.05).

Procrastination and perceived stress scales

Responses to the Procrastination Scale, questions 9.1 to 9.20 of the survey
as shown in Appendix C, are in Table 6. Responses for the Perceived Stress
Scale, questions 8.4 to 8.17 of the survey, are shown in Table 6.
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Table 5: Procrastination Scale responses (survey questions 9.1–9.20)

Question
n=100% (responses for that
question)

False
for me

Sometimes
true for me

Usually
true for
me

True
for me

n (%)

Not
usually
true for
me
n (%)

n (%)

n (%)

n (%)

I often find myself performing
tasks that I had intended to do
days before n=439

4
(0.9)

38
(8.7)

181
(41.2)

168
(38.3)

48
(10.9)

I often miss concerts, sporting
or other events, because I
don’t get around to buying
tickets in time n=433

107
(24.7)

125
(28.9)

115
(26.6)

65
(15)

21
(4.8)

When planning a party I make
the necessary arrangements
well in advance n=436

22
(5)

73
(16.7)

117
(26.8)

139
(31.9)

85
(19.5)

When it is time to get up in
the morning, I most often get
out of bed straight away
n=436

58
(13.3)

96
(22)

91
(20.9)

121
(27.8)

70
(16.1)

A letter may sit for days after I
write it before I mail it n=437

53
(12.1)

96
(22)

131
(30)

102
(23.3)

55
(12.6)

I generally return phone calls
promptly n=433

15
(3.5)

69
(15.9)

147
(33.9)

155
(35.8)

47
(10.9)

Even with jobs that require
little else except sitting down
and doing them, I find they
seldom get done n=437

24
(5.5)

57
13)

169
(38.7)

134
(30.7)

53
(12.1)

I usually make decisions as
soon as possible n=435

20
(4.6)

92
(21.1)

161
(37)

130
(29.9)

32
(7.4)

I generally delay before
starting on work I have to do
n=435

16
(3.7)

68
(15.6)

149
(34.3)

143
(32.9)

59
(13.6)

When travelling I usually have
to rush in preparing to arrive
at the airport or station at the
appropriate time n=438

116
(26.5)

149
(34)

86
(19.6)

61
(13.9)

26
(5.9)

When preparing to go out I
am seldom caught having to
do something at the last
minute n=437

40
(9.2)

122
(27.9)

128
(29.3)

102
(23.3)

45
(10.3)

In preparing for some
deadlines, I often waste time
by doing other things n=435

23
(5.3)

70
(16.1)

141
(32.5)

134
(30.8)

67
(15.4)

I usually return an ‘R.S.V.P.’
request shortly after receiving
it n=438

32
(7.3)

104
(23.7)

148
(33.8)

104
(23.7)

50
(11.4)

I often have a task finished
sooner than necessary n=434

50
(11.5)

157
(36.2)

166
(38.2)

44
(10.1)

17
(3.9)
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Question
n=100% (responses for that
question)

Sometimes
true for me

Usually
true for
me

True
for me

n (%)

Not
usually
true for
me
n (%)

n (%)

n (%)

n (%)

I always seem to end up
shopping for birthday gifts at
the last minute n=435

25
(5.7)

71
(16.3)

120
(27.6)

146
(33.6)

73
(16.8)

I usually buy even an essential
item at the last minute n=434

34
(7.8)

119
(27.4)

159
(36.6)

87
(20)

35
(8.1)

47
(10.8)

131
(30)

187
(42.9)

63
(14.4)

8
(1.8)

16
(3.7)

70
(16)

163
(37.2)

131
(29.9)

58
(13.2)

35
(8)

116
(26.7)

152
(34.9)

101
(23.2)

31
(7.1)

I usually accomplish all the
things I plan to do in a day
n=436
I am continually saying “I’ll do
it tomorrow” n=438
I usually take care of all the
tasks I have to do before I
settle down and relax for the
evening
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False
for me

Table 6: Perceived Stress Scale responses (survey questions 8.4–8.17)

Question
N=100% (responses for that
question)

Never

Rarely

Sometimes

n (%)

Fairly
often
n (%)

Very
often
n (%)

n (%)

n (%)

In the last month, how often have you
been upset because of something that
happened unexpectedly? n=445

16
(3.6)

118
(26.5)

188
(42.2)

86
(19.3)

37
(8.3)

In the last month, how often have you
felt that you were unable to control
the important things in your life?
n=448

15
(3.3)

114
(25.4)

157
(35)

114
(25.4)

48
(10.7)

In the last month, how often have you
felt nervous and “stressed”? n=442

3
(0.7)

64
(14.5)

147
(33.3)

166
(37.6)

62
(14)

In the last month, how often have you
dealt successfully with irritating life
hassles? n=442

1
(0.2)

44
(10)

200
(45.2)

165
(37.3)

32
(7.2)

In the last month, how often have you
felt that you were effectively coping
with important changes that were
occurring in your life? n=445

4
(0.9)

55
(12.4)

184
(41.3)

171
(38.4)

31
(7)

In the last month, how often have you
felt confident about your ability to
handle your personal problems?
n=445

4
(0.9)

62
(13.9)

169
(38)

174
(39.1)

36
(8.1)

In the last month, how often have you
felt that things were going your way?
n=443

10
(2.3)

91
(20.5)

199
(44.9)

123
(27.8)

20
(4.5)

In the last month, how often have you
found that you could not cope with all
the things that you had to do? n=443

15
(3.4)

121
(27.3)

168
(37.9)

105
(23.7)

34
(7.7)

In the last month how often have you
been able to control irritations in your
life? n=442

4
(0.9)

70
(15.8)

210
(47.5)

140
(31.7)

18
(4.1)

In the last month, how often have you
been angered because of things that
happened that were outside of your
control? n=441

16
(3.6)

96
(21.8)

167
(37.9)

129
(29.3)

33
(7.5)

In the last month, how often have you
found yourself thinking about things
that you have to accomplish? n=440

7
(1.6)

30
(6.8)

82
(18.6)

195
(44.3)

126
(28.6)

In the last month, how often have you
been able to control the way you
spend your time? n=438

6
(1.4)

109
(24.9)

179
(40.9)

121
(27.6)

23
(5.3)

In the last month, how often have you
felt difficulties were piling up so high
that you could not overcome them?
n=445

39
(8.8)

116
(26.1)

158
(35.5)

96
(21.6)

36
(8.1)
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When the scores for the Procrastination Scale were examined alongside
BMI, a weak link (p < 0.1) was established between obesity and
procrastination after adjusting for alcohol (Figure 6) in that when looking at
the results for procrastination and obesity, a weak link (p < 0.1) was
demonstrated when alcohol was fitted to the model before
procrastination, explaining some of the variance that would normally be
present in the residual.
Figure 6: Relationship between Lay’s Procrastination Scale, obesity and alcohol

However, no relationship between obesity and the combined effects of
procrastination and stress was found, even when fitting alcohol to the
model before procrastination and stress.
When scores for Procrastination from Lay’s Procrastination Scale
(questions 9.1 to 9.20 in the survey) were plotted against scores for the
Perceived Stress Scale (questions 8.4 to 8.17 in the survey) , a strong linear
relationship (p < 0.001) between stress and procrastination was
demonstrated and this is shown in Figure 7.
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Figure 7: Relationship between Lay’s Procrastination Scale and Perceived Stress
Scale

Conclusion

The research identified a strong linear relationship between meal planning
and obesity, a relationship between television viewing and obesity and no
relationship between smoking and obesity. It was not possible to draw any
conclusions about a relationship between postcode and obesity because of
the contradictory results for the two states from which the respondents
came.
This research found a strong link between procrastination and stress, a
weak link between procrastination and obesity when alcohol was fitted to
the model before procrastination and no link between the combined
effects of procrastination and stress and obesity.
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CHAPTER 5 – DISCUSSION

The aim of this research was to see if relationships exist between
procrastination, stress and obesity, specifically obesity and procrastination,
procrastination and stress, and obesity and the combined effect of stress
and procrastination in nurses. To test the hypotheses about these
relationships a survey research design was used measuring the variables of
procrastination and stress using the validated procrastination and stress
scales. The survey was available online to nurses in Victoria and
Queensland via a link in the newsletters of those branches of the Australian
Nurses Federation.
As the results in Chapter 4 have demonstrated, this research found a
strong link between procrastination and stress, a weak link between
procrastination and obesity (when alcohol was fitted to the model before
procrastination) and no link between the combined effects of
procrastination and stress and obesity.
In this chapter, the BMI categories of the nurse respondents are compared
with those of the general female population using ABS data and the
findings are discussed in terms of whether increasing age, remote or rural
geographical location, sources of stress for nurses and irregular meal
planning contribute to obesity rates. It sets out the limitations of the study,
focuses on the implications of the research for dietetics practice, for policy
development and for the individual and makes recommendations based on
the research.

Obesity rates for survey respondents and general
female population

To set the characteristics of the survey respondents for this research in
context with the Australian nursing population, the size of the nursing
population was 290,144 in 2012 and 296,029 in 2013 (AIHW, 2013, 2015).
Average age remains around 44 years, but between 2009 and 2013 the
proportion aged 50 years increased from 36.3% to 39.3%.
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It is of interest to compare the BMI categories for participants in this
research with Australian Bureau of Statistics (ABS) data. As 94.7% of
respondents were female the focus will be on statistics for females within
the Australian Health Survey: Updated Results (overweight and obesity)
(Australian Bureau of Statistics, 2011-2012). Respondents to the current
research included 25.3% in the overweight range (BMI >25 <30), and 56.8%
were obese (BMI ≥30). ABS (2011-2012) data indicated 28.2% overweight,
and 27.5% obese. Looking at the figure for obese respondents raises the
question of whether this is representative for obesity among nurses or
whether the topic sparked the interest of those who are obese.

Age and obesity rates

Increasing age as shown from ABS data below, and research below has
been shown to be linked with higher obesity rates. The Australia, New
Zealand and UK study found younger nurses represented the highest
proportion in the normal BMI group, and normal BMI proportion
diminished with each increasing age category, to the highest proportion in
the >55 years being overweight. The mean age in the US study was 47
years. The current research found the mean age was 46.5 years but did not
find a link between increasing age and obesity. In the current study, 25.2%
of respondents were over 55 years. With the exception of no link between
increasing age and increasing obesity the similarity is noted between mean
age and obesity rates. The current study found that 56.8% of respondents
were obese and 25.3% were overweight. Australian Bureau of Statistics
(ABS) data shows the highest overweight/obesity rate for females in 2007–
2008 was in the 55–64 years age group (61%). This research had 82.1% of
nurses in the overweight or obese range but, as mentioned, did not show
increasing age and increasing obesity.

Geographical location and obesity rates

Australian Health Survey (Australian Bureau of Statistics, 2011-2012) data
indicate that women from inner regional, outer regional and remote areas
are more likely to be overweight or obese (63.2%) compared with women
living in major cities (52.5%). Similarly looking at levels of disadvantage,
58

more women living in areas of most disadvantage were overweight or
obese (63.8%) compared with those living in areas of least disadvantage
(47.7%). This is not so for men, with the figures being 69% and 68.6%
respectively.
Respondents to the current research were mapped according to obesity
and ABS regions of metropolitan, inner regional, outer regional, remote
and very remote (see figures 6 and 7).

Financial stress and obesity

The survey question “Do you experience financial stress?” was intended to
provide some light on financial disadvantage and stress and whether it is
related to obesity. While no solid relationship was found with this research,
in addition to ABS data, strong links have been found elsewhere (Borodulin,
2012; Cockerham, Rutten, & Abel, 1997).

Procrastination, stress and obesity

There is a clear link between procrastination and stress. This supports
findings of other studies (Flett, 1995; Lay & Silverman, 1996; Sirois &
Pychyl, 2013). Directionality remains unclear as to whether stress in part
explains procrastination or procrastination in part explains stress. While
this study did not find a link between stress and obesity, other studies have
supported the link (Han et al., 2011; Nahm et al., 2012; Wallis &
Hetherington, 2009).

Meal planning and obesity

The results of the question on meal planning and obesity is interesting in
light of US research indicating participants who reported greater stress had
more irregular meal schedules and that the most frequently reported
stress-release method was eating (Nahm et al., 2012). This links back to the
economic strategies of precommitment and more importantly the strategy
of consistent planning.
Some job-related characteristics of nursing include irregular meal
schedules, long hours and high stress, which are also risk factors for obesity
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(King et al., 2009; McVicar, 2003). High levels of obesity (Bogossian et al.,
2012) and stress have been identified in nurses (Nahm et al., 2012). Main
sources of stress included workload and the emotional cost of caring
(McVicar, 2003). Arguably these could also be factors for many people in
today’s complex work and family environments, and any research done
with nurses may well transfer to the broader community.

Study limitations

There are some elements of ambiguity as to whether this research is
qualitative or quantitative. It has been treated as quantitative and the
hypotheses tested. However, there are also elements of qualitative inquiry
in that the research could be argued to be hypothesis-generating. This
research could arguably have built on what is quantitative and added depth
through a qualitative approach to examine respondents’ perceptions of the
phenomenon of procrastination but this was beyond the scope of this
thesis.
One weakness of this survey is whether the respondents can be considered
representative of either the nursing population or the broader population.
It was not possible to undertake a random sampling. Those who identified
with one or more of the terms procrastination, stress and obesity in the
title may have been more likely to self-select to complete the survey. It is
also possible that the requirement for the survey to be completed online
may have excluded potential respondents with little or no technical
expertise.
While a clear link was established between procrastination and stress, the
directionality of the effect was not examined. This is clearly a weakness of
this research and of the other studies described that have established the
link but not the directionality.
The survey included questions about alcohol consumption and cigarette
smoking, but did not include questions about other stress-relief activities
such as exercise and whether they are used as alternatives to eating. A
question on exercise was considered but it was decided not to include it in
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the interests of keeping the survey a reasonable length. However, it would
have been interesting to compare the results of a question on exercise with
those of the questions on alcohol consumption and cigarette smoking.
Another question that could have been included in the survey is “If you are
obese, do you think you will lose weight before it does you any real harm?”
The logic for this centres on the vivid anti-smoking campaign asking
someone with cancer whether they always intended to quit before it did
them any real harm.

Insights for dietetics practice

This research provides support for some aspects of standard dietetic
practice in dealing with obesity. The Dietitians Association of Australia
(DAA) has formulated practice guidelines for the treatment of overweight
and obesity (Dietitians Association of Australia, 2012). These guidelines
evaluated dietary interventions of energy restriction, modification of fat
composition, modification of carbohydrate composition including
glycaemic index and glycaemic load, modification of calcium/dairy intake
and behavioural/psychological approaches to support dietary
interventions.
Two of the three Level A evidence statements were on the macronutrient
composition of weight-loss diets. Of relevance to this research is the
second level A evidence statement:
Achieving a reduction in energy intake, by incorporating meal
replacements that are monitored by health professionals, provides
greater weight loss in overweight and obese adults than general
dietary advice for periods of time varying from 1 to 12 months.
This is supported by the general arguments presented in this paper in that
this might be partly as a result of bringing forward in time the sooner
reward of weight loss to increase motivation. This is supported by recent
research (Purcell et al., 2014) indicating more participants stayed in the
group with rapid weight loss than in the more conventional slower weight
loss group, and there was no difference in weight regain between faster
and slower weight loss.
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Of Level B evidence statements, two were again on dietary composition or
supplement, but the third is of relevance here. It states:
A combination of behavioural and psychological therapy and dietary
intervention may achieve an additional 2.4–7.7kg greater weight loss
than a dietary intervention alone in interventions of at least 6 months
duration but less than 2 years.
Mindfulness may well be a useful strategy to augment processes within the
model of stages of change, as it reduces stress but also permits
non-judgemental awareness of discrepancies between current and future
selves (Evans, 2009).
Level C evidence statements shed little light as they frequently use “are
equally as effective as …” where the strategy or intervention being referred
to has small effectiveness either way.
Some future research suggestions in the DAA guidelines document may
prove useful. These include more research into specific behaviour change
strategies, with motivational interviewing being specifically mentioned. The
literature supporting the current research in this paper would support
incorporating explanations of hot/cool systems and an explanation of
hyperbolic discounting. Economic terms such as hyperbolic discounting
may be seen as less embarrassing and/or judgemental, and may therefore
incorporate an explanation likely to decrease ambivalence or increase
motivation.
The suggestion for further research within the DAA guidelines document
on intermittent fasting is encouraging as it indicates a willingness to look to
innovative solutions, and to look for an evidence base after interventions
have been aired in the popular sphere.
The DAA also has a 10-point plan meant as a quick resource for the
treatment of overweight and obesity for dietitians in practice (Dietitians
Association of Australia). The authors acknowledge that “for some chronic
overweight/obese clients, a more client-centred, counselling approach will
be appropriate” (p.1).
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Point 2 of the DAA’s 10-point plan suggests assessing readiness to change,
motivation and social factors. The current research and background
literature may be of use here to expand on the complexities involved.
Motivation, or will, in one area may be weakened if taxed in other areas.
An understanding of these issues from the diverse disciplines of
philosophy, psychology, economics, behavioural economics and
neuroeconomics, this paper argues, will add depth and breadth to dietetic
consultations and dietetic education. The rationale for this is that greater
knowledge of the complexities will increase the perceived validity of
dietetic advice, and have a positive effect on motivation, ambivalence and
stage of change.
Point 5 looks at assessment of client food habits, eating attitudes and
nutrient intake. The current research on television viewing is of particular
relevance here. It provides support for the advice at this point and the
monitoring section at Point 10 advised not eating in front of the TV. Rachlin
(2004) describes eating and watching TV as “economic complements”.
Their combined value is greater than either activity alone. The joint activity
is of greater utility than the sum of the parts. Importantly, Rachlin here also
emphasises that it takes only three or four separations of TV and eating
before the craving to eat loses its compulsive power. This explanation of
discriminative stimuli is a useful tool for a dietitian to have to add weight to
Point 5.
Likewise, a sound explanation of procrastination, and how it is frequently
used to repair negative mood or emotion (Ferrari et al., 1995; Sirois &
Pychyl, 2013; Tice et al., 2001) could help the client with a deeper
understanding of why they may be procrastinating and how this may be
affecting the weight. Importantly for interventions, Tice and Bratslavsky
(2000) found that people only prioritise regulating their emotions over selfcontrol if they believe their mood can be repaired. Perhaps the message
for dietitians is to highlight this, and that if you don’t believe food will
improve your mood then you are less likely to use this as a means to
regulate emotion.
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Likewise at Point 6, the recommendation to develop physical activity
recommendations could benefit from the discriminative stimuli
explanation as a positive habit and the use of If/Then explanations, such as,
if feel like snacking then walk.
Point 8 suggests developing behavioural therapy strategies, and in addition
to discriminative stimuli suggestions above, this point encourages referral
to a psychologist for stress management or behavioural therapy. The
current research provides a strong link between procrastination and stress,
and strengthens this point, but stress management techniques could be
incorporated into the dietitian’s armoury.
Point 9 looks at the establishment of “realistic” goals. Might this be
interpreted by dietitians as “slow” weight loss being the preferred option.
Examining hyperbolic discounting, and the need to reduce instant
gratification, arguably the benefits of faster weight loss would be to
provide short-term reward, which may increase the likelihood of sustained
motivation to achieve larger later reward. At least in terms of motivation,
by way of more people remaining in the study, faster weight loss appeared
beneficial (Purcell et al., 2014).
This research also suggests new bases of understanding, and suggested
enhancements to practice, and encourages further research and further
interdisciplinary practice. Specifically, drawing upon the literature from the
disciplines of philosophy, psychology, economics, behavioural economics
and neuroeconomics, the starting point is language and its diversity. From
language, ideas can flourish, and the cross-fertilisation of the different
disciplines can result in fresh approaches and the development of
innovation. A question for dietetic practice is does the professional body
limit language across a range of areas? Individual accreditation is annually
based on a log of continuing professional development, and a heavily
templated set of wording on goals, objectives and areas of practice. Does
form take precedence over content? Does it limit a broader involvement
with the language and content of other disciplines? Is the broad rollout of
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standardised dietetic language, International Dietetic Nutrition
Terminology, of benefit or limiting. In dietetic education, heavily controlled
by the professional body, is there sufficient involvement of the disciplines
which may well add breadth and depth to dietetic education?
Trope & Libennan (2000) emphasise that changing language to describe a
task can result in enhanced motivation. If dietitians are not comfortable
with a breadth of language, this may be difficult. If dietitians can be
informed by a range of disciplines and ideas and concepts, this will aid
motivational aspects of the patient-centred counselling with which they
already engage.
Dietetic practice and education might consider some changes based on this
research. As this research established a strong link between
procrastination and stress and a weak link between procrastination and
obesity after controlling for alcohol, and as demonstrated in the literature
review, this link between procrastination (hyperbolic discounting) and
obesity has been more strongly demonstrated, dietetic practice might
focus more on developing methods to reduce the tendency to discount
hyperbolically. The obesity guidelines should incorporate ways to intensify
the vividness of larger later rewards, or to decrease the appeal of sooner
smaller rewards.
In dietetics practice and education on obesity intervention, this research
and literature review would suggest we should be looking at the role stress
plays in procrastination and obesity, and incorporating stress-reduction
techniques into practice and education. These techniques should be
considered in place of label reading activities, which is supported by the
literature. Scharff (2009) noted “nutrition label reading plays no role in the
success of an obese person’s diet attempts” (p. 15). It may also be
significant that Scharff found organised diet programs such as Weight
Watchers (and presumably weight loss groups run by dietitians) were
successful only for those in the normal weight range. As those in the
normal weight range also found label reading useful, might this have a
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bearing on dietitians valuing the information for themselves? As Scharff
noted, “diet counsellors are not typically obese”. This raises the question of
whether interventions are patient-centred or practitioner-centred.
Dietitians may need to put more emphasis on commitment devices, as the
literature has suggested these are useful across a range of domains
(Scharff, 2009; Zhang & Rashad, 2008). Hyperbolic discounting does not
mean that an individual is incapable of self-control (Scharff, 2009), and
specific ‘if-then’ implementation intentions may help ward off distractions
from a course of action or avoid overextension and resulting ego depletion.
Weight-loss attempts may extend over a long period of time, and the
long-term goal may need to be shielded from external distractions, but also
internal feelings of stress or tiredness. (Wieber & Gollwitzer, 2010)
Sophisticated agents plan commitment mechanisms, while naive agents
may not be aware of future problems (Thaler & Benartzi, 2004). The
implications for dietetic interventions first imply that dietitians must be
capable of ascertaining the sophistication or naivety of their clients and of
then examining the commitment mechanisms appropriate for the client.
This requires some level of sophistication on the part of the dietitian, as
the individual may have both sophisticated and naive elements (Thaler &
Benartzi, 2004).
This research supports dietetics practice placing emphasis on assisting
obese clients with meal planning. It can provide clients with the rationale
behind the benefits of meal planning, and then assist with the practical
detail. Given the strong links in the literature and this research between
lack of planning or organisation and obesity this is a practical area where
dietetics practice can have a meaningful intervention for obese clients. This
is an area for innovation. Given the popularity of television cooking shows
and cooking magazines, dietitians may be encouraged to make advice
appealing. The Healthy Food Guide magazine is an area where this is
developing. The education of future dietitians may need to be able to move
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more quickly, be able to be flexible and adaptable to rapidly changing
environments.
Dietetics education may have insufficient emphasis on psychological
interventions for obese clients, and future courses should consider double
degrees with psychology alongside dietetics. Given the instant nature of
many of our interactions in the world today, instant gratification is an
ever-increasing temptation. Dietitians need innovative solutions to turn
this to an advantage in working with obese clients. Applying the principles
of behavioural economics could include making interventions pleasurable
to increase the sooner smaller reward value. There is currently no mention
of pleasure or fun within dietetics obesity guidelines, let alone any
emphasis on these. Behavioural economics would also imply advice should
be easy, and the behaviours advised to be able to become automatic, or
able to become a habit. Heath and Anderson (2010) suggest habits
eliminate the need for willpower, and this would indicate the need for
dietitians to know about habit formation and to have the skills needed to
foster good eating habits.

Insights for policy development

Just as behavioural economics can provide insights for increasing
retirement savings or for decreasing debt or climate change, it can lead to
small but significant changes in policy in obesity prevention or treatment.
Small changes in policy can “nudge” a population to making longer-term
decisions in the individual’s own best interests, by making the sooner
smaller reward easier (Ikeda et al., 2010; Thaler & Sunstein, 2008).
“Nudging” policies change the “default” choices and may be useful to
prevent hyperbolic discounters from overeating. As an example,
rearranging menus to have the front page showing only low calorie choices
(Ikeda et al., 2010). However, governments may need to be more inventive
and look at areas over which they have control, as suggested by Ikeda et al.
(2010) implementing policies to increase the immediate costs of choices
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likely to lead to obesity (e.g. by imposing taxes on energy-dense
nutrient-poor foods and drinks).
Government policy can influence many areas which may impact on an
individual’s stress, including safety nets, working hours, unfair dismissal
laws, requirements around looking for work, to name but a few.
Considering changes in time preference are unlikely to account for
increasing population obesity rates (Borghans & Golsteyn, 2006; Ikeda et
al., 2010), might increasing levels of stress be occurring across populations
leading to an increasing tendency to discount hyperbolically?
As Mani, Mullainathan, Shafir and Zhao (2013) demonstrated, poverty or
financial strain can reduce “mental bandwidth”, leading to bad decisions.
So they suggest the impact of scarcity is that this increases the focus on the
thing that is scarce, and reduces the ability to focus on other things.
The relevance here is given links between stress and obesity, financial
stress frequently being a main contributor to overall stress (though not
found significant in this research), if behavioural economics can design
appropriate “nudges” to relieve financial stress, this would lead to greater
mental bandwidth available for control or focus on other things. Logically,
these things could include a focus on healthy diet, exercise or weight loss.
The overarching policy implication is to use “nudges” or reminders of what
is important at the right time. For example, canteens and supermarkets
could incorporate layouts that encourage healthier choices and phone apps
could be designed to send a text at times the individual identifies as
historically moments of weakness. Providing the right message or reminder
at the right time will theoretically lessen the cognitive load.
Mischel and Ebbesen (1970) suggest anything that helps an individual to
mentally attend to the delayed reward should help him sustain the delay.
In a prevention sense, school education could consider commitment
strategy instruction (Ikeda et al., 2010). Similarly Jones and Gerard (1967)
argue that any factors, whether within the individual or the environment,
68

that enhance the salience of a delayed reward will help an individual with
“time binding” or the ability to bridge delay of gratification. Again, selfreinforcing the vividness of the delayed reward is recommended.
Likewise, Ikeda et al.(2010) argue for policies that “ease self control
problems” and suggest counteracting advertisements that “stimulate
consumers impatience”. Following from this thought, public health arms of
government may need to consider innovative strategies such as hiring the
marketing machine of Coca-Cola, to stimulate consumers patience.
Focusing on nutritional education and nutritional information is of little use
(Scharff, 2009; Zhang & Rashad, 2008). Standard economic assumptions
would support standard government and dietetic advice on increasing
consumer knowledge to aid rational decision processes, but assuming
hyperbolic discounting applies – where time preference results in
short-term impulses taking precedence over long-term goals – other
solutions are required.

Insights for the individual

The current research suggests that individuals would benefit from
becoming more aware of their inclination to procrastinate and whether, for
them, procrastination is linked to stress. That awareness then could be
extended to what behaviours, such as television viewing, are undertaken
while the individual is procrastinating.
Individuals could be encouraged to look at some of the self-help literature
which may have some practical applications for their particular
circumstances. For example, Perry (2015) suggests structured
procrastination, where actually accomplishing some tasks, even if not the
major task being avoided, might improve mood, and with improved mood
comes decreased stress, leading to an overall decrease in procrastination.
Stress-reduction techniques appropriate for the individual could be
considered. Freud ((1911) 1959) examined how delay of gratification might
be bridged. Psychoanalytic theory would suggest that if an external delay
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were imposed, then a “hallucinatory image” of the desired object is
constructed, with a resulting reduction in tension, and with repetition the
development of greater ego organisation.
The current research showed the link between obesity and infrequent meal
planning. This has been supported by other research where nurses
themselves identified that having more time to plan and shop for meals
would help them eat more healthily. One solution might be to increase the
priority within complex lives of planning and shopping for meals.
Following on from this, and given the undeniable link between television
viewing and obesity, might some time spent watching television be
transferred to meal planning and shopping, having a multiplied benefit.
Behavioural economics provides insights for dietitians, for policy and for
the individual. As yet its insights have barely touched the surface,
particularly in relation to procrastination and its links with stress and
obesity.

Summary

This research has provided some support for other research identified in
the literature review linking procrastination and obesity. The association
between stress and procrastination found in this study supports other
research identified in the literature review. Procrastination clearly displays
concern for the present self, and is influenced by the mood of the present
self, at a cost to the future self. And mood repair, such as might be
required when experiencing stress, has been identified as something which
will take priority over larger long-term goals.
An understanding of the links between procrastination and stress might be
used to help tailor obesity interventions for those who discount the future
hyperbolically. Mindfulness, being focused on the present, may help
combat stress and procrastination (Brown, 2003; Sirois & Tosti, 2012).
The current research has provided new insights, particularly in the area of
meal planning. Those who discount hyperbolically may delay planning, with
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a possible consequence of poorer intake leading to obesity as supported by
the probabilities of obesity for those who never plan and shop ahead for
meals compared with those who always do this.
Strategies of “consistent planning” are also supported in the economic
literature, particularly in the work of Strotz (1955). This suggests
interventions along these lines may be of more use than the frequently
used dietetics sessions involving label reading, or “education” sessions,
particularly in light of the literature suggesting these are of no use to obese
people wanting to lose weight (Scharff, 2009).
The results for the question on the frequency of alcohol consumption need
further investigation: 40.7% of respondents drank less than once a week,
and 22% not at all. With the probability of obesity 0.71 for those who never
drink alcohol, decreasing to 0.48 for those who drink a few times a week,
moderate alcohol consumption may be a method of dealing with stress
with less risk of obesity than food used for the same purpose. Is alcohol
consumption more likely to be in a social setting, and food consumption in
isolation?
The results showing television viewing is related to obesity are
unsurprising, and support other research (Hu et al., 2003). In light of this
connection it would be beneficial to undertake further qualitative research
to discover if the television viewing is being used to procrastinate, and if it
is the sooner smaller reward, preventing successful completion of other
tasks. Other questions to consider would then be if the behaviour then
adds to stress or is being used to deal with stress, and if it is being used
together with eating behaviours leading to obesity.
The results for the question on smoking, which indicate no relationship to
obesity, could be used in public health campaigns to counter the widely
held belief that smoking aids weight control.
Sinhababu (2011) suggests “intensification by vividness”, or motivational,
hedonic, and attention-directing effects of desire, explains procrastination.
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The closer something is in time and in space to us, the stronger or more
“violent” the passion it evokes. Strategies to alleviate this, to diminish the
intensity of the sooner smaller desire, or alternatively to increase the
vividness of the larger later reward, would seem to be imperative to
weight-loss strategies to overcome a tendency to hyperbolic discounting.
Looking to behavioural economics, informed by philosophy, psychology
and neuroscience, to explain procrastination and obesity may provide new
thoughts on intervention and public health strategies.

Recommendations

The current research has provided insights into the benefits of meal
planning, indicating the probability of obesity being far higher for those
who never plan and shop ahead for meals compared with those who
always do this. Those who discount hyperbolically may delay planning, and
the health messages could focus on the benefits of planning. Specific areas
such as meal planning are supported by the broader economic literature in
the strategies of “consistent planning” (Strotz, 1955). Dietitians, having
skills in this area, could reinforce these messages and assist their clients in
the practical application of planning meals. This may be of far more use to
clients than instruction on label reading or “education” sessions,
particularly as Scharff (2009) suggests these are of no use to obese people
wanting to lose weight.
This research suggests the need to examine stress and its role in
procrastination and obesity. Nursing is a stressful profession, and if the
stress could be reduced and/or managed, this may well result in less
obesity within this population. Mindfulness as a technique may prove
useful for some people, and dietitians should be encouraged to engage
with this tool, as it may reduce stress and allow for non-judgemental
awareness of discrepancies between current and future selves (Evans,
2009).
Individuals who respond to stress by engaging in procrastinatory
behaviours that repair mood but also contribute to obesity (e.g. television
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viewing) may benefit from attempts to directly influence those behaviours.
This may involve a sound explanation of procrastination and how it is
frequently used to repair negative mood or emotion (Ferrari et al., 1995;
Sirois & Pychyl, 2013; Tice et al., 2001).
Efforts to increase the salience of delayed reward may lessen impulsive
behaviour. Hyperbolic discounting does not mean self-control is not
possible and techniques such as pre-commitment devices may prove useful
to aid focus on larger longer-term rewards, as weight loss may be a very
long-term project and needs to be in some way shielded from internal
stress or external distractions. Individuals, dietitians and public health
messages could place more emphasis on if–then implementation
intentions, which may generate new habits.
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CHAPTER 6 – CONCLUSIONS

This research set out to see if there were links between procrastination and
obesity, between stress and obesity, and between the combined effects of
both procrastination and obesity in Australian nurses. It is significant as it is
the first to examine these concepts within the nursing population in
Australia. Considering 82.1% of respondents were overweight or obese,
with 56.8% being obese, procrastination and stress are clearly of interest to
obese nurses. Future qualitative research could shed more light on possible
connections.
The findings support other research linking procrastination and stress and,
to a limited extent, other research linking procrastination and obesity in
other populations. With these links established, the research contributes
the following broad points of learning:
•

A successful intervention requires that the person is able to carry it out,
and hyperbolic discounting may explain why some people are unable to
do so.

•

Stress affects people’s ability to self-regulate – specifically, stress
affects procrastination or hyperbolic discounting.

•

BMI increases as ability to wait for reward decreases.

•

Use of meal planning strategies decreases the likelihood of obesity.

•

Moderate alcohol consumption may act to decrease stress and thereby
decrease associated hyperbolic discounting.

•

Interventions focusing on time management and meal planning may be
more effective interventions than those involving education or those
that are knowledge based.

Interventions supported by the concept of hyperbolic discounting would
include those that increase the salience of the larger later reward of weight
loss or diminish the vividness of short-term rewards. The concept and
techniques of mindfulness could be used to lessen the effects of hyperbolic
discounting and to relieve stress. As weight loss is generally a long-term
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project, and motivation or willpower may wane over time, it might be
appropriate to recommend more rapid weight loss to bring forward the
later reward in time.
If procrastinatory behaviours (e.g. television viewing) that may repair mood
but may also lead to obesity are undertaken when under stress, direct
attempts to influence those behaviours may prove beneficial. Such
attempts could involve, for example, a sound explanation of
procrastination and how it is frequently used to repair negative mood or
emotion (Ferrari et al., 1995; Sirois & Pychyl, 2013; Tice et al., 2001).
The economic literature provides the strategy of “consistent planning” to
reduce the effects of myopic decision-making. This research provides
support for this strategy, with the results showing decreasing probability of
obesity for those who consistently plan and pre-shop for meals. It is
important to note the previously observed phenomenon that those with
greater stress had more irregular meal schedules, and that the most
frequently used stress-release method was eating. The planning may
reduce the stress and decrease the need for willpower if the environment
is more controlled. Closely allied with consistent planning, is the use of precommitment devices and the use of “if–then” planning which likewise
arguably decreases the need to exercise willpower.
Nursing is a stressful profession, and workplace interventions could include
the provision of healthy, nutrient-dense, low-energy meals across all shifts.
This would provide the consistent planning externally and decrease the
need for willpower within a stressful work environment. Mindfulness as a
concept could be introduced at undergraduate level, its techniques
mastered as part of continuing professional development, and its practice
incorporated as part of very brief breaks within the working day or night.
The education and training of health professionals and contributors to the
makers of public policy may need to be broadened to include
multidisciplinary language and teaching of the concepts of willpower,
myopic decision-making, delayed gratification and hyperbolic discounting.
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While elementary psychology is often included in undergraduate health
professional training, the inclusion of philosophy and economics could be
of benefit, as concepts from these fields may be less pejorative and allow
for a non judgemental awareness of discrepancies between current and
future selves.
The philosophical underpinnings of this research indicating the struggle
between passions and reason is supported by the literature from
psychology and economics in the areas of delayed gratification and
hyperbolic discounting respectively. These broad concepts have been
supported to some extent by this research and the literature, using
procrastination as a proxy for, or indeed synonymous with, hyperbolic
discounting.
Behavioural economics involves the decision-making that economics also
involves, but acknowledges that decisions are not always rational or
designed to maximise utility. If health messages are focused on education,
but knowledge or lack of it is not the issue, the concept of hyperbolic
discounting from behavioural economics might be a useful basis for
developing interventions for behaviour change.
This research has demonstrated the links between procrastination and
stress, and this understanding might be used to help tailor obesity
interventions for those who discount the future hyperbolically.
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Appendix B: Summary of research studies investigating procrastination, stress and obesity
Authors and year
Ikeda et al. (2010)

Scharff, R.L. (2009)

Journal
Journal of Health
Economics

Journal of
Consumer Policy

Study size and type
Survey.

2987 responses from 6000
randomly selected from
Japan Household Survey
on Consumer preferences
and satisfaction, 2005.

Survey.
5592 sample size. CSFII#

Findings
BMI is related to time discounting via
impatience, hyperbolic discounting
(procrastination) and the sign effect.*
Significance levels higher for female
sample.

Evidence suggestive of obese people
having higher rates of hyperbolic
discounting than normal weight.
Potential commitment mechanisms
found to have greater effect for obese
people than stating they are on a diet.
For obese dieters information has no
effect on the probability of success.

Recommendations
Future research to investigate how behavioural properties of
time discounting influence the effect dynamic changes in
exogenous economic factors (such as food prices) have on
BMI.
Future research to investigate why are those who are less
hyperbolic and display the sign effect (mainly women) more
likely to be underweight (which the authors suggest is
contrary to economic intuition).
Policy makers should educate consumers about the use of
commitment mechanisms.
The most efficient commitment mechanisms will transfer the
present value of long term costs closer to the point of
consumption. (weekly weigh in with Weight Watchers)
Future research towards understanding what would facilitate
the success of commitment mechanisms.

(Table continues)

81

(Table continued)
Authors and year
Adams & Nettle
(2009)

Journal
British Journal of
Health Psychology

Study size and type
Survey. (online)

Zhang & Rashad
(2008)

Journal of
Biosocial Science

Survey. (telephone)
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423 recruited via community
online message boards in US
urban areas. Examined five
different measures of time
perspective, and time
perspective and the five factor
personality inventory, and time
perspective and smoking, BMI,
and physical activity.
1202 randomly selected from
US population for the 2004
Obesity Poll by the Roper
Centre for Public Opinion
Research. (means from BRFSS^
data 2003 with 264,684 records
are comparable with this
survey)

Findings
The time preference measure, CFCS
(consideration of future consequences scale)
was significantly associated with BMI in models
controlled for personality and
sociodemographics. The other time preference
measures, including delay discount rate, did
not.

Recommendations
Need to develop an integrated measure of time
perspective.

Time preference has a significant impact on the
probability of being obese, particularly for men.

Policies to create incentives for the use of
precommitment devices, such as health coaches
and educational programs targeted at changing
present-biased time preferences.

Authors and year
Sirois, F. (2007)

Journal
Personality and
Individual
Differences

Study size and type
Survey. (online plus mail
option)
254 recruited from online
notices and community
message boards.
Predominantly
female(70%), Caucasian,
and from Canada (59.3),
US (36.8%), Europe (1.6%)
and Australia (1.6%)

Findings
Procrastination is associated with higher
stress and health problems and fewer
wellness behaviours. Stress fully
mediates the procrastination-health
relationship.

Recommendations
Longitudinal study to establish the directionality of the causal
links suggested here.
Prospective study to clarify associations between
procrastination and health suggested here. Future studies
should include risky behaviours such as smoking.

(Table continues)
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(Table continued)
Authors and year
Borghans &
Golsteyn (2006)

Weller et al. (2008)
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Journal
Economics and
Human Biology

Appetite

Study size and type
Survey. Data from DNB household
Dutch survey 1995 to 2004. 4854
people in 1994, decreased to 2059
respondents in 2004 plus
supplementary 2004 survey to same
respondents including two questions
to measure individual discount rate.
Main survey questions included
anthropometric questions and
financial attitudes and behaviours.

Findings
Inconclusive. High
discounters gained more
weight than low
discounters. More so for
women.

Experimental trial – delay discount
money task. 95 participants selected
on basis of questionnaire responses,
from 1290 introductory psychology
students. Obese and control groups
matched for gender and age

Obese women display
higher rates of delay
discounting.

Recommendations
To look at interactions in behaviour. The authors suggest
both smoking and eating reduce stress, and smoking has
decreased while BMI has increased.

However, average individual
discount rate did not
change, so authors suggest
it is unlikely that upward
trend in BMI can be
accounted for by increase in
individual discount rate.
Longitudinal study to examine if brain structural abnormality
affects delay of gratification leading to obesity or if delay
discounting is a trait which is a factor leading to development
of obesity.
Further study into why the gender difference. Examining
personality traits and looking at disinhibition.

Authors and year
Davis et al. (2009)

Journal
Appetite

Study size and type
Experimental trial, double
case control. 209
participants, 65 obese
with binge eating disorder
(BED), 73 obese without
BED and 71 normal
weight. Women recruited
from posters at
universities, hospitals and
public institutions and
advertisements in local
newspapers. Completed
decision making task, the
Iowa Gambling Task and a
Delay of gratification task,
the Delay Discounting
Task.

Findings
BED and obese groups both performed
poorly compared to control group on
both tasks.

Recommendations
Direction for future research to investigate if behavioural
predispositions highlighted in this study can in any way be
changed, and if adaptive strategies can be taught.

*The sign effect refers to positive rewards being discounted more intensely than negative rewards.
^BRFSS Behavioural Risk Factor Surveillance System. US wide dataset from Centers for Disease Control and Prevention.
# CSFII Continuing Survey of Food Intakes by Individuals 199496. Stratified, multistage probability sample of civilian non-institutionalised US households.
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Appendix C: Information statement
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Appendix D: Survey request and link
INNOVATIVE RESEARCH

Are you a procrastinator? Do you feel stressed? Are you
overweight?
If you’ve answered yes to any of these questions, Dianne Wintle from Charles
Sturt University would be very grateful if you would complete the short,
anonymous survey to be found following the link below. The link also has some
more detail regarding the survey itself.
https://www.surveymonkey.com/s/wintle
Procrastination has been associated with stress and fewer disease prevention
behaviours, and some modelling has revealed the procrastination-health
relationship to be fully mediated by stress (Sirois, 2007).
The available literature demonstrates a link between present biased preferences
and obesity (Borghans & Golsteyn, 2006; Davis et al., 2009; Dodd, 2008; Ikeda et
al., 2010; Scharff, 2009; Weller et al., 2008).
This present bias is consistent with procrastination, in that the procrastinator may
intend to follow a healthy lifestyle, but the option to choose a sooner smaller
reward (immediate gratification) may be chosen (repeatedly), leaving the longer
term good health option to be put off until ‘tomorrow’.
The proposed research hopes to gain insights into relationships between
procrastination, stress and obesity which may lead to innovative obesity
treatments.
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Appendix E: Survey questions
Q1

What is your height (in centimetres)?

Q2

What is your weight (in kilograms)?

Q3

What is your age (in years)?

Q4

What is your gender?

Q5

What is your residential postcode?

Q6

Are you a smoker (Yes, No, Ex-smoker)?

Q7

Do you drink alcohol, and if so, usually how often (Less than once
a week, Once a week, A few times a week, Every day)?

Q8

For each of the following statements / questions, please indicate
the most accurate response: Stress

Q8.1

I experience financial stress.
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.2

I watch television.
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.3

I pre-plan and shop ahead for meals. (Never, Rarely, Sometimes,
Fairly often, Very often)

Q8.4

In the last month, how often have you been upset because of
something that happened unexpectedly?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.5

In the last month, how often have you felt that you were unable to
control the important things in your life?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.6

In the last month, how often have you felt nervous and
“stressed”?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.7

In the last month, how often have you dealt successfully with
irritating life hassles?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.8

In the last month, how often have you felt that you were
effectively coping with important changes that were occurring in
your life?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.9

In the last month, how often have you felt confident about your
ability to handle your personal problems?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.1
0

In the last month, how often have you felt that things were going
your way?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.1
1

In the last month, how often have you found that you could not
cope with all the things that you had to do?
(Never, Rarely, Sometimes, Fairly often, Very often)
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Q8.1
2

In the last month, how often have you been able to control
irritations in your life?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.1
3

In the last month, how often have you felt that you were on top of
things?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.1
4

In the last month, how often have you been angered because of
things that happened that were outside of your control?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.1
5

In the last month, how often have you found yourself thinking
about things that you have to accomplish?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.1
6

In the last month, how often have you been able to control the
way you spend your time?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q8.1
7

In the last month, how often have you felt difficulties were piling
up so high that you could not overcome them?
(Never, Rarely, Sometimes, Fairly often, Very often)

Q9
Q9.1

For each of the following statements, please indicate the most
accurate response: Procrastination
I often find myself performing tasks that I had intended to do days
before.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.2

I often miss concerts, sporting or other events, because I don’t get
around to buying tickets in time.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.3

When planning a party I make the necessary arrangements well in
advance.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.4

When it is time to get up in the morning, I most often get out of
bed straight away.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.5

A letter may sit for days after I write it before I mail it.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.6

I generally return phone calls promptly.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)
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Q9.7

Even with jobs that require little else except sitting down and
doing them, I find they seldom get done for days.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.8

I usually make decisions as soon as possible.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.9

I generally delay before starting on work I have to do.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.1
0

When travelling, I usually have to rush in preparing to arrive at the
airport or station at the appropriate time.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.1
1

When preparing to go out, I am seldom caught having to do
something at the last minute.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.1
2

In preparing for some deadlines, I often waste time by doing other
things.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.1
3

If a bill for a small amount comes, I pay it right away.

Q9.1
4

I usually return an ‘R.S.V.P.’ request shortly after receiving it.

Q9.1
5

I often have a task finished sooner than necessary.

Q9.1
6

I always seem to end up shopping for birthday gifts at the last
minute.

(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)
Q9.1
7

I usually buy even an essential item at the last minute.

Q9.1
8

I usually accomplish all the things I plan to do in a day.

Q9.1
9

I am continually saying “I’ll do it tomorrow”.
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(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)

Q9.2
0

I usually take care of all the tasks I have to do before I settle down
and relax for the evening.
(False for me, Not usually true for me, Sometimes true, Sometimes
false, Usually true for me, True for me)
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