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Structured Abstract

Scope

Unhealthy lifestyle behaviours have a profound negative effect on physical and
mental health. These behaviours are prevalent among people with poor mental health.
There is extensive evidence supporting the negative effects of unhealthy lifestyle risk
behaviours, smoking, inadequate nutrition, alcohol consumption and physical
inactivity (SNAP). These behaviours have been found to co-occur, rather than occur in
isolation. Evidence is emerging supporting the negative impact of prolonged sitting
time and sleep insufficiency on physical health and mental distress. However there is
relatively little evidence regarding the influence of these emerging lifestyle behaviours
on mental distress or how they may influence mental distress above and beyond the

influence of traditional lifestyle factors.

Purpose

The purpose of the study was to investigate the association between engaging
in multiple unhealthy lifestyle risk behaviours and frequent mental distress in a group
of Australian adults. Furthermore, the study aims to examine whether emerging
lifestyle behaviours, insufficient sleep and sitting time, are associated with frequent

mental distress even when accounting for the influence of SNAP behaviours.

Methodology

The study is a data analysis of baseline data of the 2015 National Social
Survey, a survey that collects data on various topics including health, well-being and

socio-demographics of participants. Participants were men and women aged 18 years
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and over, who were randomly selected from a national electronic database of landline
and mobile telephone numbers. A total of 1,318 respondents completed the National
Social Survey. This study reports on variables directly related to the aims of the study.
The current study is an analysis of 1,201 participants (640 women, 561 men, Mage =
52.2 years, age range: 18-100 years) who provided complete data for the survey items
relating to lifestyle behaviours, frequent mental distress (FMD) and demographics. A
total SNAP score was created by summing the number of unhealthy traditional
lifestyle behaviours an individual engaged in, higher scores represent a greater number

of unhealthy lifestyle behaviours engaged in.

Results

Results showed a positive relationship between the number of SNAP
behaviours a person engaged in and FMD. In addition, the emerging lifestyle risk
behaviour, sitting time, was associated with increased levels of FMD when accounting
for SNAP behaviours. Furthermore, insufficient sleep was positively associated with
FMD when accounting for SNAP behaviours. Both sitting time and insufficient sleep
were associated with FMD when accounting for all other variables. Lastly, results
showed that the association between SNAP behaviours and FMD was no longer

significant when accounting for either sitting time, sleep or both sitting time and sleep.

Conclusions and Implications

A significant association was found between the number of SNAP behaviours
a person engages in and FMD. However, this association was no longer significant
when emerging lifestyle risk factors, sitting time, insufficient sleep or both sitting time

and insufficient sleep were accounted for. These findings highlight the importance of
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including emerging lifestyle behaviours in preventive interventions for mental health.
Prospective longitudinal research is required to ascertain causality of lifestyle risk

behaviours on mental health outcomes.
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Critical Literature Review

Life expectancy is a common measure of the general health of a population.
Australians have one of the highest life expectancies worldwide. Boys born in Australia
in 2012 had a life expectancy of 79.9 years, and girls 84.3 years (Australian Institute of
Health and Welfare (AIHW), 2014). In 2014, Australia ranked third amongst 34
Organisation for Economic Co-operation and Development (OECD) countries for the life
expectancy at birth for males, and seventh for females (OECD, 2015). However, it is not
clear if a longer life expectancy does equate to the population being healthy. The World
Health Organization (WHO) defines health as ““a state of complete physical, mental and
social well-being and not merely the absence of disease or infirmity” (WHO, 1948).

Compared with previous generations current generations are less active, eat more
processed foods, and spend more time in front of electronic screens (Australian Bureau of
Statistics [ABS], 2015). According to the ABS Australian Health Survey, in 2014-2015
only 5.1% of the population consumed the recommended number of serves of fruit and
vegetables. Furthermore, only 55.5% of adults were sufficiently active (ABS, 2015). In
addition, adults spent 13 hours per week watching television and 6 hours on computers
and phones (ABS, 2013). These lifestyle behaviours are considered to have a profound
negative effect on our health.

There is now a wealth of research supporting the impact of lifestyle behaviours
on physical and mental health (Ding, Rogers, van der Ploeg, Stamatakis, & Bauman,
2015; Loef & Walach, 2012; Saneei et al., 2016). Most of this research focuses on the
impact of traditional lifestyle behaviours. Traditional lifestyle behaviours include
smoking, nutrition, alcohol consumptions and physical activity and are often referred to
as SNAP behaviours (Poortinga, 2007). More recently research has documented the ill

health effects of other lifestyle behaviours on health, including sitting times and sleep
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(Ding et al., 2014). A number of these studies examined the individual impact of
emerging lifestyle behaviours on health outcomes. For example sedentary behaviour, also
measured as sitting time, is associated with health risks including all-cause mortality
(Chau et al., 2013) and psychological distress (Sloan et al., 2013). The risks associated
with prolonged sitting times are independent from physical activity (Bauman et al.,
2011). Furthermore adults who report frequent insufficient sleep are significantly more
likely to report poor general health, frequent physical distress and frequent mental
distress (Strine & Chapman, 2005).

Previously researchers have investigated the impact of individual traditional
lifestyle SNAP behaviours on health. However in recent years the focus has shifted to
assessing the association between the combined effects of SNAP lifestyle behaviours on
health (Loef & Walach, 2012; Poortinga, 2007; Schuit, van Loon, Tijhuis, & Ocke,
2002). This is because lifestyle risk behaviours do not occur in isolation, as they
frequently co-occur (Fine, Philogene, Gramling, Coups, & Sinha, 2004). Whilst much
research has focused on the combined effects of lifestyle behaviours on physical health,
research investigating the effect of traditional and emerging lifestyle behaviours on
frequent mental distress is sparse (Ding et al., 2014). Furthermore, no research has
examined the role of emerging lifestyle behaviours on frequent mental distress when
accounting for traditional SNAP behaviours.

This literature review will commence with a description of the term mental distress,
its prevalence, how it is measured and its effects on physical and mental health. Next
will be an overview of evidence of the impact of each of the traditional SNAP lifestyle
behaviours. Following this, an overview of research into each of the emerging lifestyle

behaviours, sleep and sitting time will be outlined. Additionally, evidence of the
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combined impact of traditional and emerging SNAP lifestyle behaviours will be

examined.

Mental Distress

Mental distress has been described as a state of emotional suffering, characterised
by symptoms of depression (e.g., feelings of sadness, hopelessness and a loss of interest)
and anxiety (e.g., feeling tense and restless) (Drapeau, Marchand, & Beaulieu-Prévost,
2012). There is debate in the literature on the definition of mental distress. Horwitz
(2007) distinguishes psychological distress from psychological disorders by proposing
that mental distress is a normal human emotion, which would subside if the stressor
disappeared or one’s circumstances changed. In contrast, he argues that a mental disorder
is an internal psychological dysfunction, which may be caused by stressful situations or
may be idiopathic. However, Kessler et al. (2010) proposed that mental distress is a term
used to indicate the perceived presence of symptoms of mental health disorders such as
anxiety and depression (Kessler et al., 2010). Further research supports a direct link
between levels of mental distress and the presence of mental disorders (Slade, Grove, &
Burgess, 2011), particularly for affective disorders and anxiety disorders (ABS, 2008).
In research, participants are commonly defined as having FMD if they respond > 14 days
to the question “Now thinking about your mental health, which includes stress,
depression and problems with emotions, for how many days during the past 30 days was
your mental health not good?”. The period of 14 days or more to define FMD is
frequently used by researchers and clinicians as an indicator of mental illness (CDC,
2000). The association between mental distress and mental disorders is also applied in
clinical practice to the diagnosis and treatment of mental health disorders. For example,

DSM 5 criteria for Acute Stress Disorder and Adjustment Disorders state that these
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disorders are characterised by an emotional response to a stressful event (American
Psychiatric Association, 2013).

Mental distress is prevalent with approximately 11% of the US population
reporting experiencing frequent mental distress (Bruning, Arif, & Rohrer, 2014). In
2014-2015, 11.7% of the Australian population reported experiencing high or very high
levels of psychological distress. More women than men reported high or very high rates
of mental distress in 2014-2015 (13.5% and 9.9% respectively) (Australian Bureau of
Statistics, 2015). In rural Australian communities the prevalence of psychological distress
has been found to be as high as 31.3% (Kilkkinen et al., 2007). Nationally, psychological
distress was most prevalent amongst women aged 18-24 years, with 20% of Australian
women aged 18-24 years reported high or very high levels of psychological distress
(ABS, 2015). In contrast, in a rural Australian population sample high levels of mental
distress were most prevalent in women and men aged between 45 and 54 (13.4% and
13.8% respectively) (Kilkkinen et al., 2007).

Similarly to mental distress, both anxiety related disorders and depression are
more common in women than in men. In 2014-2015, 13% of women reported having an
anxiety related disorder, compared with 9.4% of men. The highest prevalence was
observed in females aged 15-24 years: 18.9% of females in this age group reported
having an anxiety related disorder. Depression was prevalent in 8.9% of Australians, with
more women than men reporting having depression or feelings of depression (10.4% and
7.4% respectively). Prevalence rates increased for both men and women until age 55-64,
when rates peaked at 13.7% (ABS, 2015).

Mental distress is a burden for both the individual suffering and society. In 2010,
depression and anxiety were amongst the leading causes of disability in Australia

(Institute for Health Metrics and Evaluation, 2013). Mental disorders were the largest
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non-fatal burden of disease in Australia for both men and women in 2011 (Australian
Institute of Health and Welfare, 2016). Furthermore, depression and anxiety were the
leading causes of total burden amongst females aged between 15 and 44 years.

Mental distress can be measured in a number of ways including self-report
measures such as the Kessler-10 (K-10; (Kessler et al., 2002) and the Depression Anxiety
and Stress Scale (DASS; (Lovibond & Lovibond, 1995). In research frequent mental
distress (FMD) is often measured by asking people how many days in the past month
their mental health was not good (Strine et al., 2005). FMD is defined as a self-report of
14 or more mentally unhealthy days (Moriarty, Zack, & Kobau, 2003). This measure has
most commonly been used for large population health surveys conducted by telephone
(Moriarty et al., 2003).

Mental distress has been found to have an impact on physical health and vice
versa (Prince et al., 2007). Depression has been found to be an independent risk factor for
the onset of a range of chronic diseases, including cardiovascular diseases (Van der Kooy
et al., 2007), cancer (Currier & Nemeroff, 2014), type 2 diabetes (Arroyo et al., 2004;
Golden et al., 2004) and Alzheimer disease (Green et al., 2003). In addition, anxiety
disorders are significantly associated with cardiovascular mortality, coronary heart
disease, stroke, heart failure (Emdin et al., 2016) and asthma (Del Giacco et al., 2016).
The impact of mental distress on physical health can be partly explained by the
association between mental health and lifestyle risk factors such as smoking, poor
nutrition, obesity and reduced activity (Bartlem et al, 2015). Furthermore, depression has
biological effects on cortisol metabolism (elevated cortisol resulting in inflammation,
excessive clotting and metabolic syndrome), serotonin metabolism (which alters cardiac
function, platelet aggregation and vasoconstriction) and cell mediated immunity (Prince

etal., 2007).
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Conversely, chronic physical diseases are often comorbid with depression and
anxiety. Patients with a chronic diseases are significantly more likely to suffer depression
than those without chronic disease (Moussavi et al., 2007). Major depression was
strongly correlated with having a physical medical condition in an Australian population
sample (Wilhelm, Mitchell, Slade, Brownhill, & Andrews, 2003). In addition, anxiety
disorders are highly prevalent among patients with chronic diseases. For example,
anxiety disorders are highly prevalent among patients with Multiple Sclerosis (MS)
(Korostil & Feinstein, 2007). Korostil & Feinstein (2007) reported the lifetime
prevalence of any anxiety disorder was 35.7% in patients with MS. Moreover, in a
critical review Fleet et al. (2000) reported that panic disorder is prevalent among patients
with coronary artery disease (Fleet, Lavoie, & Beitman, 2000), with some studies

reporting prevalence rates of 53% (Beitman, Basha, & Flaker, 1987).

Traditional Healthy Lifestyle Behaviours

There is now a wealth of research supporting a bidirectional relationship between
lifestyle behaviours and health (Loef & Walach, 2012; Ding et al., 2015; Saneei et al.,
2016). Much of this research focuses on traditional SNAP risk behaviours (Poortinga,
2007), and their impact on all cause mortality (Krokstad et al., 2017; Loef & Walach,
2012) and physical health (Petersen et al., 2015) in particular. Research on the
relationship between SNAP lifestyle risk behaviours and mental distress is more limited,
but is increasing. Strine et al. (2004) found that people who reported experiencing
frequent mental distress were more likely to smoke, drink excessively and be physically
inactive. These findings were supported by McGuire et al (2007) who reported that adults
with frequent mental distress were less likely to be non-smokers, to consume the

recommended daily amount of fruit and vegetables and to engage in moderate or
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vigorous physical activity (McGuire, Strine, Okoro, Ahluwalia, & Ford, 2007). Bartlem
et al. (2015) reported high prevalence rates of smoking, inadequate fruit and vegetable
consumption, alcohol consumption and physical inactivity in an Australian community
mental health population (Bartlem et al., 2015). Furthermore, results from a recent meta-
analysis showed that physical activity significantly reduced depression and anxiety in

non-clinical adult populations (Rebar et al., 2015).

Smoking. Smoking is one of the largest preventable causes of death and disease in
Australia. The social, health and economic costs of tobacco smoking in Australia were
estimated to be $31.5 billion in 2004-2005. Smoking is associated with an increased risk
of a wide range of health conditions, including cancer, lung diseases, coronary heart
disease, stroke, heart attack, diabetes, renal disease and eye disease (Australian Bureau of
Statistics, 2015). Moreover, research has consistently confirmed an association between
smoking and poor mental health. Lawrence et al. (Lawrence, Mitrou, & Zubrick, 2009)
reported that the smoking prevalence among adults with a mental illness is almost double
the smoking prevalence of adults without a mental illness. In addition, they found
smoking levels increased with increasing levels of mental distress in an almost linear
fashion. These findings suggest that smoking is highly prevalent among adults with a
mental illness, and that a significant proportion of smokers have a mental illness.

Rates of tobacco smoking have significantly decreased in recent years. In Australia,
14.5% of people aged 18 years and over reported smoking daily in 2014-2015, compared
with 22.4% of adults in 2001 (Australian Bureau of Statistics, 2015). Despite this
decrease, smoking continues to be one of the largest preventable causes of death and

disease in Australia (ABS, 2015).



Lifestyle Behaviors and Mental Distress 19

Whilst overall rates of tobacco smoking have decreased over time, research shows
that rates of smoking remained stable amongst people with serious psychological distress
(Forman-Hoffman et al., 2017). Moreover, research has consistently found a positive
relationship between smoking and frequent mental distress. Current smokers were
significantly more likely than former smokers or non-smokers to report frequent mental
distress (Strine & Chapman, 2005). In addition, research using a large Australian
population sample found a strong association between current smoking status and

psychological distress (Leung, Gartner, Dobson, Lucke, & Hall, 2011).

Nutrition. The Australian dietary guidelines recommend adults consume at least 5
serves of vegetables and 2 serves of fruit per day. Measuring fruit and vegetable intake is
frequently selected by researchers as a measure of dietary quality (e.g., Ding, Do,
Schmidt, & Bauman, 2015). In 2014-2015, only 7% of Australian adults met the
guidelines for recommended daily serves of vegetables, and 49.8% of Australians met the
guidelines for daily serves of fruit. Both guidelines were met by a mere 5.1% of the
Australian population (Australian Bureau of Statistics, 2015).

To maintain a healthy weight the 2013 Australian Dietary guidelines recommend
eating a variety of 5 food groups (vegetables, fruit, grains, lean meats or other proteins
and dairy), and limiting the intake of food high in saturated fats, added sugar, added salt
and alcohol. A healthy diet is associated with a reduced risk of developing chronic
diseases, such as cardiovascular disease, type 2 diabetes and cancer. A healthy weight is
defined as a Body Mass Index (BMI) between 18.5 and 24.99kg / m?. (Australian
Government Department of Health and Aging, 2013).

Fruit and vegetable intake has been shown to reduce the risks of chronic diseases,

either directly or indirectly by reducing obesity (Boeing et al., 2012). For example,
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increasing fruit and vegetable intake has been shown to reduce the risk of coronary heart
disease (Joshipura et al., 2001). Joshipura et al. (2001) found the CHD risk was reduced
by way of a dose-response: Each daily serve of fruit and vegetables reduced risk by 4%.
In a literature review Boeing et al. (2012) found evidence that increased fruit and
vegetable intake directly reduces the risk of chronic diseases such as hypertension, CHD,
stroke, asthma, COPD and rheumatoid arthritis. Furthermore, they suggested that
increased fruit and vegetable intake may prevent weight gain, thereby reducing the
incidence of type 2 diabetes mellitus.

Whilst fruit and vegetable intake has been shown to reduce risks of chronic
diseases, the impact of fruit and vegetable intake alone on mental health remains unclear.
Kingsbury et al. (2016) found a significant inverse association between fruit and
vegetable intake and mental distress and depression. However, this association was not
significant when adjusting for other health related factors such as smoking and physical
activity. In addition, Richard et al. (Richard, Rohrmann, Vandeleur, Mohler-Kuo, &
Eichholzer, 2015) reported an inverse association between fruit and vegetable
consumption and mental distress. They found that consuming 5 servings of fruit and

vegetables was associated with lower levels of mental distress.

Alcohol consumption. To reduce the lifetime risk of harm from alcohol related
injury or disease, the 2009 Australian Guidelines for reducing health risks from drinking
alcohol recommend that adults drink no more than 2 standard drinks per day (National
Health and Medical Research Council, 2009). The most recent figures showed that 17.4%
of adults in Australia consumed more than the recommended guidelines between 2014-
2015. More men than women exceeded the lifetime risk guideline between 2014-2015

(25.8% and 9.3% respectively) (Australian Bureau of Statistics, 2015).
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Excessive alcohol consumption is a well-documented risk factor for a number of
chronic diseases. Excessive alcohol consumption is associated with increased risk for a
number of cancers, diabetes, Alzheimers disease, cardiovascular disease and stroke
(Shield, Parry, & Rehm, 2013) as well as all-cause mortality (Di Castelnuovo et al.,

2006).

Studies have shown that high volume drinking, binge drinking and hazardous
drinking are associated with higher levels of mental distress (Makela, Raitasalo, &
Wahlbeck, 2015). However, the relationship between alcohol consumption and mental
health is not linear: Moderate drinking was associated with positive self-reports of mental

health, and lower reports of sub optimal health (EI-Guebaly, 2007).

Physical activity. Australian guidelines recommend that adults engage in moderate
or vigorous intensity exercise for a minimum of 150 minutes per week. It is
recommended that adults are active on most days every week, including at least two
muscle strengthening activities each week (Department of Health, 2014). In 2014-2015,
only 55.5% of Australian adults were sufficiently active in the past week. Moreover,
29.7% of Australian adults were insufficiently active, whilst 14.8% were inactive. These
rates have remained stable throughout this decade (ABS, 2015). Evidence has shown that
engaging in physical activity significantly reduces the risks of all cause mortality,
cardiovascular disease, diabetes, some cancers, musculoskeletal disorders and poor
mental health (Brown, Bauman, Bull, & Burton, 2012).

The benefits of physical activity on mental health are well established (Fox, 1999).
Research has shown benefits of moderate physical activity in the treatment of depression,

in reducing anxiety symptoms, and in improving the mood in non-clinical population
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samples (Brown et al., 2012; Paluska & Schwenk, 2000). Moreover, a recent Cochrane
review concluded that exercise is an effective treatment to reduce symptoms of

depression (Cooney et al., 2013).

Emerging Lifestyle Behaviours: Sitting Time and Sleep

More recently, research is increasing for the role of new emerging unhealthy
lifestyle behaviours such as prolonged sitting and insufficient sleep (Duncan, Kline,
Rebar, Vandelanotte, & Short, 2016; van der Ploeg, Chey, & Korda, 2012). These have
individually been associated with a negative impact on physical health (Strine &
Chapman, 2005; Ding et al., 2015).

Sitting time. Sitting time, or sedentary behaviour, “refers to any waking activity
characterized by an energy expenditure < 1.5 metabolic equivalents and a sitting or
reclining posture. In general this means that any time a person is sitting or lying down,
they are engaging in sedentary behavior”. Common sedentary behaviours include TV
viewing, video game playing, computer use (collectively termed “screen time”), driving
automobiles, and reading (Sedentary Behaviour Research, 2012). Sitting time is a health
risk behaviour, which is distinct from physical inactivity (Bauman et al., 2011). It
appears separately from physical activity in Australian health guidelines (Australian
Government Department of Health and Aging, 2014).

In 2011-2012, Australian adults spent an average of 39 hours per week sitting,
including 10 hours at work and 29 hours in leisure time. The most prevalent sedentary
activity was watching TV, with an average of 13 hours per week. Amongst workers,
professionals and administrative occupations reported the highest rates of time spent

sitting at work (Australian Bureau of Statistics, 2013).
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Research has found a non-linear relationship between sitting time and all-cause
mortality. In a meta-analysis examining daily sitting time and all-cause mortality, Chau et
al. (2013) found that high rates of sitting time (> 7 hours) were associated with a
significant increased risk of all-cause mortality, even when accounting for physical
activity (Chau et al., 2013). Furthermore, Biddle et al. (2016) conducted a systematic
review of sedentary behaviour and all-cause mortality. They concluded that there is
evidence for a causal relationship between sitting time and all-cause mortality (Biddle et
al., 2016)

High sitting time has also been associated with an increased risk of poor mental
health. Sloan et al. (2013) examined the association between high sedentary behaviour
and mental distress, even when accounting for physical activity (Sloan et al., 2013). In
addition, Teychenne et al. (Teychenne, Costigan, & Parker, 2015) reported a positive
association between sitting time and anxiety risk, that is higher sitting times increase the

risk of anxiety.

Sleep. Sufficient sleep is important for health. Sufficient sleep consists of sufficient
sleep duration as well as sufficient sleep quality. Buysse (2014) proposed the following
definition of sleep health: “Sleep health is a multidimensional pattern of sleep-
wakefulness, adapted to individual, social, and environmental demands, that promotes
physical and mental well-being. Good sleep health is characterised by subjective
satisfaction, appropriate timing, adequate duration, high efficiency, and sustained
alertness during waking hours.” (Buysse, 2014, p.12).

The National Sleep Foundation recommends a sleep duration of 7-9 hours for
adults (Hirshkowitz et al., 2015). In 2008, the mean sleep duration amongst adults in

New South Wales was 7.25 hours on weekdays and 7.53 hours in the weekends. The
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prevalence of sleeping less than 6.5 hours per weeknight was 18.4%. The prevalence of
insufficient quantity of sleep was 13.0%, and poor quality sleep was 10.6% (Bartlett,
Marshall, Williams, & Grunstein, 2008).

Insufficient sleep has been linked with increased mortality risk (Grandner, Hale,
Moore, & Patel, 2010), cardiovascular disease, coronary heart disease, stroke, diabetes
and obesity (Shankar, Syamala, & Kalidindi, 2010) and high blood pressure, asthma and
arthritis (Liu et al., 2013). Moreover research has supported an association between sleep
and levels of mental health. Strine and Chapman (2005) examined the association
between sleep insufficiency, health related quality of life and health behaviours. They
found that adults who reported frequent insufficient sleep were significantly more likely
to report frequent mental distress, depressive symptoms and anxiety symptoms. They
also examined the association between unhealthy behaviours and sleep insufficiency, and
found that sleep insufficiency was more prevalent among people who were smokers,
obese, inactive and heavy drinkers. However the authors did not examine the role of
sleep on health outcomes when accounting for these traditional lifestyle behaviours

(Strine & Chapman, 2005).

Co-occurrence of Lifestyle Risk Behaviours

Traditionally researchers have investigated the impact of health risk behaviours in
isolation. However, clear evidence exists that these lifestyle behaviours co-occur (Loef
& Walach, 2012; Poortinga, 2007; Schuit et al., 2002; Fine et al., 2004). Furthermore
engaging in multiple lifestyle risk behaviours is associated with an increased risk of

chronic disease (Spring, Moller, & Coons, 2012).
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Whilst traditionally research has focused on examining the impact of individual
lifestyle risk behaviours on health, evidence is emerging of trends of the clustering of
lifestyle risk behaviours (e.g., (Morris, D'Este, Sargent-Cox, & Anstey, 2016; Poortinga,
2007). Multiple SNAP lifestyle risk behaviours are associated with an increased risk of
physical diseases, such as cancer and cardiovascular disease (Ford, Bergmann, Boeing,
Li, & Capewell, 2012; Mokdad, Marks, & Stroup, 2004). Moreover, these multiple
lifestyle risk behaviours have a cumulative adverse impact on health (Spring et al., 2012).
Compared with people who do not engage in SNAP behaviours, people who engage in all
4 SNAP risk behaviours had a 3-fold increased risk of cardiovascular disease and cancer
mortality, and a 4-fold increased risk of dying from other causes (Kvaavik, Batty, Ursin,
Huxley, & Gale, 2010).

Whilst research on the association of SNAP lifestyle behaviours with mental
health disorders is more limited, the evidence supporting a link between lifestyle and
mental health is growing (Vermeulen-Smit, Ten Have, Van Laar, & De Graaf, 2015;
Walsh, 2011). In Australia, prevalence of SNAP lifestyle risk behaviours among people
with a mental illness is high, with over 75% of people reporting 2 or more SNAP lifestyle
risk behaviours (Bartlem et al., 2015). Vermeulen-Smith et al. (2015) found that people
who engaged in unhealthy lifestyle behaviours were twice as likely to suffer from
depression than those engaged in healthy lifestyle behaviours, suggesting a strong
association between health lifestyle behaviour clusters and mental health. Indeed,
targeting one or more lifestyle behaviours can have therapeutic benefits for people with
mental health disorders (Walsh, 2011), and can reduce depression and anxiety in non-

clinical populations (Rebar et al., 2015).



Lifestyle Behaviors and Mental Distress 26

Inclusion of Sitting and Sleep Insufficiency as Risk Factors

Recently researchers have proposed the inclusion of sitting time and sleep
insufficiency in future studies on multiple health behaviours. Ding et al. (2014)
investigated whether adding sleep and sitting to traditional SNAP lifestyle risk
behaviours improved the prediction of a number of health outcomes, including
psychological distress. Using data from an Australian cohort aged 45 years and over, they
developed four lifestyle indices (SNAP, SNAP + sleep, SNAP + sitting and SNAP +
sleep + sitting) and examined the association between the number of SNAP risk
behaviours and the odds of at-risk sitting time and sleep duration. In addition, they
examined how well each lifestyle index predicted four health outcomes (self-rated health,
quality of life, psychological distress and physical function). They found a positive
association between the number of SNAP behaviours a person engaged in and sitting-
time and sleep duration: The more SNAP lifestyle behaviours a person engaged in, the
more likely a person was to being at risk for sitting time and sleep. This finding
confirmed previous suggestions that health risk behaviours tend to cluster. In addition,
the authors found that adding sleep duration as a risk factor significantly improved the
prediction of all health outcomes, including psychological distress. However, adding at-
risk sitting time did not affect the predictability of health outcomes in this study (Ding et
al., 2014).

In contrast, a more recent study by Ding et al. (2015) supported the inclusion of
prolonged sitting time as a predictor for health outcomes. In this study, data from a large
Australian cohort of middle and old-aged adults was used to examine lifestyle risk
indices, including sleep and sitting time, on all-cause mortality. They found that
prolonged sitting was the most common single risk factor. The most common

combination of two risk factors was physical inactivity and prolonged sitting time. This
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combination was strongly associated with all-cause mortality. In addition, an association
was found between the number of lifestyle risk factors and all-cause mortality.
Furthermore they found further evidence that risk behaviours tend to cluster, and that
these behavior clusters increased health risk exponentially rather than equaling the sum
of each individual risk (Ding, Rogers, et al., 2015).

Martinez-Gomez et al. (2013) reported a cumulative impact of engaging in both
traditional and emerging lifestyle behaviours on mortality. They found an inverse dose-
response relationship between the number of positive health behaviours a person engaged
in and mortality risk (Martinez-Gomez, Guallar-Castillon, Ledn-Mufioz, Lopez-Garcia,
& Rodriguez-Artalejo, 2013). A more recent study supported the importance of including
emerging lifestyle risk behaviours sleep and sitting time to predict health outcomes.
Krokstad et al. (2017) investigated the impact of SNAP lifestyle risk behaviours and 3
emerging lifestyle risk behaviours (sleep, sitting time and social connectivity) (Krokstad
etal., 2017). This large Norwegian population study examined the association between
traditional and emerging health risk behaviours and all-cause and cardio-metabolic
mortality. In contrast to Ding et al. (2014), this study found that both sleep and sitting
time were associated with an increased risk of all-cause mortality and cardio-metabolic
mortality. Moreover, they found that clustering of behaviours was associated with an
incremental effect on mortality, i.e. the more lifestyle risk behaviours one engaged in the
higher the mortality risk. They concluded that excessive sitting time in isolation was not
a significant risk factor, however in combination with physical inactivity there is a

significant risk for all-cause mortality and cardio-metabolic mortality.
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SNAP, Emerging Lifestyle Behaviours and Mental Health

To date, one other study examined the combined effects of SNAP behaviours and
emerging lifestyle risk behaviours on mental distress. Ding et al. (2014) examined
whether adding emerging lifestyle risk behaviors to SNAP behaviors improved the
prediction of a number of health outcomes in an Australian population sample aged 45
years and over. One of the health outcomes was psychological distress, which they
measured using the Kessler 10 (Andrews & Slade, 2010). Sitting time and sleep were
assessed, measured by asking participants a single question about the total number of
hours spent sitting and sleeping during the past 24 hours. They found that adding sleep,
but not sitting time, to SNAP behaviours was a significant predictor of psychological
distress in participants aged 45 years and over. Limitations of this study are the age of
participants, and measurements used to assess the independent variables. For example,
sitting time and sleep were only assessed by duration in the last 24 hours. Other
dimensions, such as sleep sufficiency and breaks in sitting, were not assessed. These
finding suggest the need for further research into the combined effects of SNAP and

sleep and sitting behaviours on mental health.

Health Promotion Campaigns

Findings on the risks associated with individual lifestyle behaviours have
contributed to the development of health promotion campaigns (Centers for Disease
Control and Prevention, 2017).. There are a number of campaigns in Australia designed
to promote individual health behaviours. The focus of these campaigns has been on
traditional lifestyle behaviours. The 10,000 Steps Project is a health promotion program
that encourages the use of a pedometer to increase daily physical activity and reduce

sedentary behaviour (Queensland Government, 2017). The Go for 2 & 5 campaign
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promotes healthy eating behaviour by encouraging a daily intake of 2 servings of fruit
and 5 servings of vegetables per day (Australian Government Department of Health and
Aging, 2005). The Australian Government’s National Binge Drinking Strategy (NBDS)
(Australian Government Department of Health and Aging, 2008) raises awareness of the
harmful impacts of binge drinking in order to address the binge drinking culture in
Australia and develop a more responsible drinking culture. The Australian National
Tobacco Campaign (NTC) was initiated in 1997 by the federal government to reduce the
prevalence of tobacco smoking in Australia by helping smokers to quit. As part of its
strategy, the NTC has developed advertising materials and the Quit Now website and

helpline (Hill & Carroll, 2003).

Summary

Recent studies on the individual effects of sleep and sitting time have
demonstrated their impact on health outcomes. Furthermore research suggests that adding
these emerging lifestyle risk factors to traditional SNAP lifestyle risk behaviours to
predict health outcomes is important, as health risk lifestyle behaviours have been shown
to co-occur.

There have been a large number of studies that have investigated the combined
impact of traditional and emerging lifestyle behaviours on general health (Ding et al,
2014, Ding et al, 2015), cardiovascular disease (Hoevenaar-Blom, Spijkerman,
Kromhout, & Verschuren, 2014) and mortality (Martinez-Gémez et al., 2013). However,
to date only one research study has investigated the combined impact of traditional and
emerging lifestyle behaviours on mental distress (Ding et al., 2014). There is a need to
examine whether sleep and sitting time can have an impact on mental distress in addition

to the traditional SNAP behaviours.
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Abstract
Obijective: Previous research on multiple lifestyle risk behaviors has largely focused
on physical health outcomes compared to mental distress. We examined the
association of traditional lifestyle risk behaviors (smoking, poor nutrition, higher risk
alcohol consumption and reduced physical activity [SNAP]) and emerging lifestyle
risk behaviors (increased sitting time and frequent insufficient sleep) with frequent
mental distress (FMD).
Methods: A randomly selected sample of Australian adults (N = 1,201) aged between
18 and 100 years (M = 52.23, SD = 17.18) completed a telephone survey regarding
lifestyle risk behaviors and FMD as part of the National Social Survey. Data was
collected between July-August 2015. Each lifestyle risk behavior was classified into
either higher or lower risk. The total number of higher risk SNAP behaviors engaged
in was summed to create a SNAP behavior score. Logistic regression was used to
examine the association between FMD, SNAP behavior score, and to examine the
additional influence of higher risk sitting and frequent insufficient sleep when
adjusting for SNAP behavior score.
Results: Higher SNAP behavior scores were associated with FMD (OR = 1.26, 95%
CI [1.01 — 1.56]). Both higher sitting (OR = 1.72, 95% CI [1.10 — 2.69]) and frequent
insufficient sleep (OR = 3.36, 95% CI [2.26 — 5.01]) were associated with FMD when
adjusting for SNAP behavior scores, which were no longer significantly associated
with FMD.
Conclusion: While SNAP behaviors are associated with FMD, results indicate the
importance of considering the role of sitting time and insufficient sleep as emerging
risk factors for mental distress.

Keywords: Insufficient sleep, sitting, mental distress, lifestyle behaviors
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Introduction

The impact of lifestyle behaviors on physical and mental health is well
established (Ding, Rogers, van der Ploeg, Stamatakis, & Bauman, 2015; Ford,
Bergmann, Boeing, Li, & Capewell, 2011; Loef & Walach, 2012; Saneei et al., 2016).
Most of this research focuses on the impact of traditional lifestyle behaviors.
Traditional lifestyle behaviors include smoking, nutrition, alcohol consumption and
physical activity, which are often referred to as SNAP behaviors (Poortinga, 2007).
These SNAP behaviors are well established as risk factors for both physical and
mental health issues (Buttery, Mensink, & Busch, 2015; Loef & Walach, 2012).

In recent years the focus has shifted from assessing lifestyle risk behaviors
individually to assessing the association between engaging in multiple lifestyle
behaviors and health (Loef & Walach, 2012; Poortinga, 2007; Schuit, van Loon,
Tijhuis, & Ocke, 2002). This is because lifestyle risk behaviors often do not occur in
isolation (Prochaska, Spring, & Nigg, 2008). Considerable evidence shows that SNAP
behaviors co-occur (Tobias et al., 2007) and engaging in multiple SNAP behaviors has
been shown to have a cumulative effect on physical health (Krokstad et al., 2017). For
example, compared with people who do not engage in any SNAP behaviors, people
who engage in all four SNAP behaviors had a 3-fold increased risk of cardiovascular
disease and cancer mortality (McCullough et al., 2011) and a 4-fold risk of dying from
other causes (Kvaavik, Batty, Ursin, Huxley, & Gale, 2010).

More recently there is growing awareness of the need to examine the role of
‘emerging’ risk factors, such as sitting time and sleep, as risk factors for both poorer
physical and mental health (Ding et al., 2014; St-Onge et al., 2016). Higher levels of
sitting time have been suggested to increase the risk of anxiety and mental distress,

however there is limited understanding of the way in which sitting time is associated
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with mental health (Teychenne Costigan, & Parker, 2015). Poorer quality sleep, sleep
durations longer and shorter than recommended and frequent insufficient sleep are
also associated with increased risk of mental distress (Cunningham et al. 2015; Liu et
al., 2013;0hayon, Reynolds, Dauviliers, 2013; Seun-Fadipe & Mosaku, 2017).

Furthermore, recent evidence suggests that SNAP behaviors and emerging
lifestyle risk behaviors co-occur (Ding et al., 2015). For example, when examining
the clustering of physical activity and sleep in adults, it was found that different levels
of physical activity, sleep duration and sleep quality clustered in four different ways
and that the group with the poorest sleep behaviors also had the highest level of
mental distress (Rayward, Duncan, Brown, Plotnikoff, & Burton, 2017).

Some researchers have examined the impact of multiple SNAP and emerging
lifestyle behaviors on health (Ding et al., 2014; Duncan et al., 2014). Most of this
research focuses on physical health outcomes or quality of life. Little research has
examined the effects of multiple SNAP and emerging lifestyle behaviors on mental
distress (Ding et al., 2014; Krokstad et al., 2017).

Mental distress has been described as a state of emotional suffering, which is
characterized by symptoms of depression (e.g., feelings of sadness and hopelessness)
and anxiety (feeling tense and restless) (Drapeau, Marchand, & Beaulieu-Prévost,
2012). Mental distress is prevalent, with 11.7% of the Australian population reporting
experiencing high or very high levels of psychological distress in 2014-2015
(Australian Bureau of Statistics, 2015).

Mental distress has been found to negatively influence physical health, which
can be partly explained by the association between mental health and lifestyle risk
factors such as smoking, poor nutrition, obesity and reduced activity (Bartlem et al.,

2015). Although research on the relationship between SNAP behaviors and mental
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distress is more limited compared to physical health, evidence supporting an
association is increasing (e.g., Strine et al., 2004). For example, empirical evidence
has supported a relationship between mental distress and smoking (e.g., Lawrence,
Mitrou, & Zubrick, 2009), poor nutrition (e.g., Kingsbury et al., 2016), alcohol
consumption (e.g., Makela, Raitasalo, & Wahlbeck, 2015), physical inactivity (e.g.,
Fox 1999). There is also growing evidence for the role higher sitting time (e.g. Sloan
et al., 2013) and sleep insufficiency (e.g., Strine & Chapman, 2005) as risk factors for
mental distress.

A number of studies have examined the combined effects of SNAP and emerging
lifestyle risk behaviors in relation to physical disease or mortality (Ding et al., 2015;
Krokstad et al., 2017; Martinez-Gomez, Guallar-Castillon, Ledn-Mufoz, Lopez-Garcia,
& Rodriguez-Artalejo, 2013). To date only one study examining the combined impact of
multiple lifestyle risk behaviors included psychological distress as an outcome (Ding et
al., 2014). Ding et al. (2014) examined whether adding emerging lifestyle risk behaviors
to SNAP behaviors improved the prediction of health outcomes in an Australian
population sample aged 45 years and over. They found that adding short sleep duration,
but not sitting time, to SNAP behaviors significantly improved the prediction of all health
outcomes, including psychological distress. Higher daily sitting time and sleep were
assessed by using single item questions regarding the total number of hours spent sitting
and sleeping in the last 24 hours. However it is important to confirm these observations,
including in populations with more diverse age ranges.

Findings on the association between sitting time and mental health are
conflicting: Studies on the association between sitting time alone and mental health has
found a significant association (e.g. Teychenne et al., 2015), however Ding et al. (2014)

found that adding sitting time to SNAP behaviors did not improve the prediction of
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psychological distress. As such there is a need to provide further insight into the

combined effects of SNAP and sleep and sitting behaviors on mental health.

The Current Study

The goals of this study were firstly to examine whether engaging in multiple
SNAP behaviors was associated with frequent mental distress (FMD) in a sample of
Australian adults. Secondly, the goal was to investigate whether emerging lifestyle
risk behaviors (high sitting time and frequent insufficient sleep) are independently
associated with mental distress levels, when accounting for the influence of SNAP
behaviors. The current study contributes to existing research by examining the impact
of both SNAP behaviors and new emerging lifestyle behaviors on FMD specifically.
Furthermore, it examines the association between emerging lifestyle behaviors on
FMD when accounting for SNAP behaviors, to ascertain their independent role in
FMD.

The following hypotheses were tested. Firstly, that engagement in a higher
number of SNAP behaviors is associated with higher levels of FMD. Secondly, that
engagement in increased sitting time is associated with higher levels of FMD, even
when accounting for the effects of SNAP behaviors. Thirdly, that engagement in
insufficient sleep is associated with higher levels of FMD, even when accounting for
the effects of SNAP behaviors. Finally, that high sitting and insufficient sleep are
significantly associated with higher levels of FMD, even when accounting for the

influence of SNAP behaviors.
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Method
Ethics
Ethics approval for this study was obtained from Human Ethics Research
Review Panel at Central Queensland (CQ) University (H14/09-203). Verbal consent

was obtained from all participants prior to commencing the telephone survey.

Participants and Procedures

The National Social Survey is an annual cost shared telephone survey
conducted by the Population Research Laboratory, CQ University, Australia. The
National Social Survey collects data on various topics including health, well-being
and socio-demographics of participants. This study only reports on variables directly
related to the aims of the current study and uses data collected from the 2015 survey,
which was conducted between July and August 2015. Data analysis was conducted in
April and May 2017. Eligible participants were adults aged 18 years and over who
were living in a dwelling that could be contacted by direct dialed landline telephone or
direct dialed mobile telephone service.

Landline samples were drawn to cover all Australian states and territories.
Mobile telephone numbers were randomly generated and pre-validated.
Approximately 48% of the sample was contacted on a mobile phone. Using a
computer program, the sample was drawn from the database using simple random
selection of telephone numbers. For each selected record, one eligible person was
selected.

A total of 1,318 participants completed the 2015 National Social Survey. The
response rate was 33%, which is comparable to other recently conducted telephone

surveys (Alley Duncan, Schoeppe, Rebar, Vandelanotte, 2017; Curtin, Presser, &
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Singer, 2005). The current study is an analysis of 1,201 participants who provided
complete data for the survey items relating to lifestyle behaviors, frequent mental

distress (FMD) and demographics.

Measures

Demographics. Participants reported their age (years), gender (male or
female), height, weight, years of education, employment status, occupational level,
and if they lived in a city, town or rural area as an indicator of urbanization. Self-
reported height and weight were reported and used to calculate body mass index
(BMI). Participants also reported if they had any of the following chronic diseases:
Heart disease, high blood pressure, stroke, cancer, depression/anxiety, diabetes type 1,
diabetes type 2, arthritis, chronic back/neck pain, asthma, chronic obstructive
pulmonary disease (COPD), chronic kidney disease. The total number of chronic
diseases reported by participants was used to create a variable indicating the number
of chronic diseases a participant had.

Lifestyle Behavior Measures.

Smoking. Smoking status was assessed by using a single item to classify
participants as either a smoker or a non-smoker. A smoker was defined as smoking at
least one cigarette per day for the last month.

Nutrition. Dietary behaviors were assessed by participants’ indication of the
number of serves of fruit and vegetables consumed on a daily basis using two items.
Based on Australian Dietary Guidelines (Australian Government Department of
Health and Aging, 2013), participants were subsequently classified as higher risk
dietary behavior if they consumed < 5 serves of vegetables and < 2 serves of fruit

daily.
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Alcohol consumption. The Alcohol Use Disorders Identification Test
(AUDIT-C) was used to assess alcohol consumption. AUDIT-C is a three—item
instrument, which assesses the volume and frequency of alcohol consumption (Bush et
al., 1998). The AUDIT-C instrument has been reported to have a test-retest reliability
of .65, and performs better compared to the entire AUDIT instrument regarding
detection of heavy drinking (Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998).
Participants were classified as low risk (< 2 alcoholic drinks per day) or high risk (> 2
drinks per day), based on the Australian Guideline to reduce the risk of alcohol-related
harm over a lifetime (National Health and Medical Research Council (NHMRC),
2009).

Physical activity. The Active Australia Survey (Australian Institute of Health
and Welfare (AIHW), 2003) was used to assess physical activity during the previous
seven days. It measures the duration and frequency of walking, moderate intensity
exercise and vigorous intensity exercise undertaken for recreational, domestic,
occupational, or transport purposes. It has adequate reliability and validity, with a test-
retest ICC of .59 and « = .24 to .47 (Brown, Bauman, Chey, Trost, & Mummery,
2004; Brown, Trost, Bauman, Mummery, & Owen, 2004). Physical activity was
calculated by adding the total minutes spent walking, doing moderate and vigorous
intensity physical activity during the previous seven days, with vigorous intensity
weighted by two. Participants were classified as higher risk physical activity if they
reported being physically active for less than 150 minutes per week.

Sitting time. Sitting time during the previous seven days was measured using
the two sitting items from the International Physical Activity Questionnaire — Long
Form (IPAQ-LF). These items assessed the duration of sitting at work, home, doing

course work, non-television based leisure time and time in a motor vehicle on a week
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and weekend day. The IPAQ sitting questions have demonstrated good test-retest
reliability (r > .6) and validity against accelerometer counts (r = .24 to .43)
(Rosenberg, Bull, Marshall, Sallis, & Bauman, 2008). Using established scoring
protocols, average daily sitting time was calculated by averaging the time spent sitting
on weekdays and weekend days {e.g. [(weekday sitting x 5) + (weekend sitting x 2) /
7]}. Higher sitting time was defined as > 8 hours per day. Evidence suggests that
people who sit for 8 hours or more per day have a significantly higher mortality risk
(Chau et al., 2013).

Sleep. Frequency of sleep insufficiency was measured using a single question
from the Behavioral Risk Surveillance Screening Sleep Module (Centers for Disease
Control and Prevention (CDC), 2009). Participants were defined as having frequent
insufficient sleep if they responded > 14 days to the following question: “During the
past 30 days, for about how many days have you felt you did not get enough rest or
sleep?”. This question is one of five items in the BRSSSM and is a reliable instrument
(Jungquist, C. R. et al. 2016). The remaining four items were not included.

Outcome Measure.

Frequent mental distress (FMD). FMD was measured by using an item from
the Centers for Disease Control and Prevention Health-Related Quality of Life (CDC
HRQOL) instrument (Centers for Disease Control and Prevention, 2000). It has been
shown to be a valid instrument (r = .58) (Newschaffer, 1998). Participants were
defined as having FMD if they responded > 14 days to the question “Now thinking
about your mental health, which includes stress, depression and problems with
emotions, for how many days during the past 30 days was your mental health not
go0d?”. The period of 14 days or more to define FMD was selected, because this

period is frequently used by researchers and clinicians as an indicator of mental illness
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(CDC, 2000). Therefore using the period of 14 days allows interpretation on the

effects on mental health.

Statistical Analyses

Data analyses were carried out using the Statistical Package for the Social
Sciences, version 23 (IBM SPSS Statistics version 23). A chi-square test of
independence was applied to determine whether there was an association between self
reported mental health disorders (depression and anxiety) and FMD. To examine the
association between lifestyle behaviors and the dependent variable, frequent mental
distress, logistic regression analyses were performed. Assumptions of logistic
regression were met and multicollinearity between the lifestyle factors were tested.
Variables were dichotomized using cut-off points associated with poorer health status,
to assist in the interpretability of the results and enable comparison to prior studies
(Alley et al., 2017; Ding et al., 2014; Duncan et al., 2014). The number of higher risk
SNAP behaviors reported by participants was summed to create a SNAP behavior risk
score ranging from zero to four. Four separate logistic regression analyses were
performed to test study hypotheses. Socio-demographic variables included in analyses
were selected a priori based on evidence regarding their influence on either the
outcome or lifestyle behaviors examined. To test hypothesis one, the association
between FMD and SNAP behavior risk score was examined when adjusting for socio-
demographic characteristics (Model 1). Socio-demographic characteristics included in
the analysis were gender, age (continuous), BMI (continuous), occupational category
(Professional/White Collar, Blue Collar, Not Employed) and years of education
(continuous). To examine hypothesis two, the association between FMD and higher

sitting time was examined including all variables included in model 1 (Model 2). To
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examine hypothesis three, the association between FMD and frequent insufficient
sleep was examined including all variables included in model 1 (Model 3). To
examine hypothesis four, the association between FMD, higher sitting time and
frequent insufficient sleep was examined including all variables included in model 1

(Model 4). All analyses were conducted using an alpha of .05.

Results
Participant Characteristics
Descriptive statistics are presented in Table 1. Overall, 53.3% of participants
were women and 66.7% of participants were aged over 44 years. A total of 62.7% of
participants had at least 13 years of education, and 59.8% were employed. The total
proportion of participants living in urban and rural areas was 73.9% and 26.1%

respectively.

Frequent Mental Distress, Depression and Anxiety

A chi-square test of independence was applied to examine the association
between FMD and self-reported depression and anxiety. There was a significant
association between FMD and self-reported depression and anxiety, X? (1, N = 1,201)
=161.17, p <.001. A higher proportion of participants reporting depression and
anxiety also reported FMD (34.9%) compared to those not reporting depression and

anxiety (5.4%).

Association Between SNAP Behaviors and FMD
The first hypothesis stated that engaging in multiple traditional lifestyle risk

behaviors (SNAP behaviors) would increase the likelihood of participants to report
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experiencing FMD. To test the association between SNAP behaviors and FMD, a
logistic regression analysis was used. In Model 1, the number of SNAP behaviors was
entered into the model to examine the association between SNAP behaviors and FMD
when adjusted for socio-demographics. The results revealed a positive relationship
between the number of higher risk lifestyle behaviors engaged in and FMD (OR =

1.26, 95% CI [1.01, 1.56], p = .039) (Table 2).

Association Between Sitting Time and FMD

The second hypothesis predicted that high sitting time was associated with
higher FMD, even when accounting for the influence of SNAP behaviors. To test the
hypothesis a logistic regression analysis was conducted. Model 2 included all
variables from Model 1, and included sitting time to examine the association between
sitting time and FMD after adjusting for socio-demographics and SNAP behaviors.
Results revealed a positive relationship between high sitting time and FMD (OR =
1.72, 95% CI [1.10, 2.69], p = .018). In Model 2 the relationship between the number
of SNAP behaviors and FMD was non-significant when accounting for high sitting

time (OR = 1.23, 95% CI [0.99, 1.53], p = .062) (Table 2).

Association Between Sleep Insufficiency and FMD

The third hypothesis predicted that insufficient sleep was associated with
higher FMD, when accounting for the influence of SNAP behaviors. To examine the
association between insufficient sleep and FMD, Model 3 included all Model 1
variables, and insufficient sleep after adjusting for socio-demographic variables and
SNAP behaviors. Results revealed a positive relationship between insufficient sleep

and FMD (OR = 3.36, 95% CI [2.26, 5.01], p < .001). . The relationship between the
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number of SNAP behaviors and FMD was not significant when accounting for

insufficient sleep (OR = 1.22, 95% CI [0.98, 1.51], p = .082) (Table 2).

Association Between Sitting Time, Sleep Insufficiency and FMD

The fourth hypothesis predicted that high sitting and insufficient sleep are
positively associated with FMD, even when adjusting for engagement in SNAP
behaviors, high sitting, and sleep insufficiency. Results revealed a positive
relationship between high sitting time and FMD (OR = 1.64, 95% CI [1.03, 2.61], p =
.036), even when accounting for socio-demographics, SNAP behaviors and sleep
insufficiency. In addition there was a positive relationship between insufficient sleep
and FMD (OR = 3.32, 95% CI [2.23, 4.95], p < .001). The relationship between SNAP
behaviors and FMD was not significant when accounting for emerging lifestyle
factors, high sitting time and sleep insufficiency (OR =1.19, 95% CI [0.96, 1.49], p =

.118) (Table 2).
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Table 1

Socio-demographics and lifestyle characteristics of participants

Characteristics N (1,201) % of sample
Age
18-34 years 226 18.8
35-44 years 173 14.4
45-64 years 476 39.6
>65 years 326 27.1
Gender
Female 640 53.3
Male 561 46.7
Education
< 12 years 448 37.3
13-14 years 178 14.8
> 15 years 575 47.9
Employment
Not working 483 40.2
Blue Collar 123 10.2
White Collar / white collar 595 49.5
BMI
Normal (< 25) 478 39.8
Overweight (25.0-29.9) 437 36.4
Obese (> 30) 286 23.8
FMD
No Frequent Mental Distress (< 14 days) 1074 89.4
Frequent Mental Distress (> 14 days) 127 10.6
Smoking
Smoker 170 85.8
Non-Smoker 1031 14.2
Diet
Lower Risk Diet 150 12.5
Higher Risk Diet 1051 87.5
Alcohol
Lower Risk Alcohol Consumption 593 494
Higher Risk Alcohol Consumption 608 50.6
Physical Activity
Lower Risk Physical Activity 608 50.6
Higher Risk Physical Activity 593 49.4
Sitting Time
Lower sitting time (< 8 hrs / day) 987 82.2
Higher sitting time (> 8 hrs / day) 214 17.8
Sleep Sufficiency
No Frequent Insufficient Sleep(< 14 days) 907 75.5
Frequent Insufficient Sleep (> 14 days) 294 24.5
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Table 2
Models of correlations of traditional and emerging lifestyle behaviors with frequent

mental distress

Frequent mental distress®

OR (95 % CI)

p

Model 1°

Number of SNAP behaviors 1.26 (1.01-1.56) .039
Model 2¢

Number of SNAP behaviors 1.23(0.99-1.53) .062

Sitting Time >8hrs / day 1.72 (1.10-2.69) .018
Model 3¢

Number of SNAP behaviors 1.22 (0.98-1.51) .082

Frequent Insufficient Sleep (>14 3.36 (2.26-5.01) <.001
days)
Model 4¢

Number of SNAP behaviors 1.19 (0.96-1.49) 118

Sitting Time >8hrs / day 1.64 (1.03-2.61) .036

Frequent Insufficient Sleep (>14 3.32 (2.23-4.95) <.001
days)

Note. 2 FMD is classified as participants who report >14 days of mental distress.

® Model 1 is adjusted for gender, age (continuous), BMI (continuous), occupational
category (Professional/White Collar, Blue Collar, Not Employed), years of education
(continuous) and includes snap score (range 0-4) as covariates. N = 1,201 © Model 2 is
adjusted for gender, age (continuous), BMI (continuous), occupational category
(Professional/White Collar, Blue Collar, Not Employed), years of education
(continuous) and includes snap score (range 0-4) and sitting time. N = 1,201. ¢ Model
3 is adjusted for gender, age (continuous), BMI (continuous), occupational category
(Professional/White Collar, Blue Collar, Not Employed), years of education
(continuous) and includes snap score (range 0-4) and sleep sufficiency. N = 1,201.°
Model 4 is adjusted for gender, age (continuous), BMI (continuous), occupational

category (Professional/White Collar, Blue Collar, Not Employed), years of education
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(continuous) and includes snap score (range 0-4), sitting time and sleep sufficiency. N
=1,201.
Discussion

The aim of this study was to examine whether engaging in multiple SNAP
behaviors increased the risk of mental distress. It also aimed to examine whether
emerging lifestyle risk behaviors, sitting time and sleep, were associated with mental
distress levels, even when accounting for the influence of SNAP behaviors.

Firstly, this study hypothesized that the greater number of SNAP behaviors a
person engaged in was positively associated with mental distress. That is, mental
distress levels increase with each additional behavior a person engages in. The
findings of this study were consistent with this hypothesis. The results showed a
positive relationship between the number of SNAP behaviors engaged in and frequent
mental distress. Few studies have examined the cumulative impact of SNAP behaviors
on mental distress. Vermeulen-Smit et al. (2015) reported that participants who
engaged in three SNAP behaviors had a 2-fold risk of depression compared to
participants who did not engage in SNAP behaviors (Vermeulen-Smit, Ten Have, Van
Laar, & De Graaf, 2015). This relationship is consistent with evidence concerning the
dose-response relationships between the number of risky SNAP behaviors engaged
and poorer physical health status and mortality (Kvaavik et al., 2010; McCullough et
al., 2011).

Secondly, this study hypothesized that the emerging lifestyle risk behavior,
sitting time, was associated with increased levels of mental distress when accounting
for SNAP behaviors. As predicted, a significant positive association was found
between both sitting time and mental distress. These findings are consistent with a

review by Teychenne et al. (2010), which suggested a positive association between
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sedentary behavior and increased risk of depression in adults (Teychenne, Ball, &
Salmon, 2010). The observation in the current study that higher sitting time was
positively associated with FMD is consistent with the results reported by Asztalos et
al. (2015), who observed that sitting time was positively associated with psychological
distress in a sample of Belgian adults (Asztalos, Cardon, De Boudeaudhuij, & De
Cocker, 2015). Demographics, physical activity and sleeping problems were
controlled for in their study, however they did not account for other SNAP behaviors
of smoking, nutrition and alcohol consumption. However, Ding et al. (2014) found
that adding sitting time as a lifestyle risk factor to SNAP behaviors did not improve
the prediction of health outcomes, including psychological distress. They suggested
that future research on the association between sitting and health outcomes should
include measures across different domains of sedentary behaviors, such as non-
occupational sitting, TV viewing and Internet use. Whilst the current study did not
examine different domains of sedentary behaviors, results showed that sitting time
was associated with FMD when adjusting for SNAP behaviors. These different results
may be explained by the use of different measures of lifestyle behaviors as Ding et al.
(2014) used a single item to assess total sitting time and the current study used two
items to assess sitting time in multiple domains on week and weekend days.
Furthermore, it may be due to different population groups. This suggests the need for
future studies to examine the association between sedentary behavior and mental
distress.

Thirdly, it was hypothesized that insufficient sleep was positively associated
with mental distress, when accounting for SNAP behaviors. The results of this study
supported this prediction: The strongest association in this study was found between

insufficient sleep and mental distress. This result supports previous research by Strine
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& Chapman (2005), who found that people with frequent sleep insufficiency were
significantly more likely than people without frequent sleep insufficiency to report
FMD (24.7% vs 5.7%). Indeed research suggests that a causal link between sleep
insufficiency and FMD is biologically plausible. Research examining the biological
implications of sleep insufficiency suggests that sleep has effects on a number of
dysregulated pathways implicated in depression, including inflammation,
neurotransmitter processes, disturbances to the hypothalamic-pituitary-adrenal axis
(HPA) axis and oxidative stress (Lopresti, Hood, & Drummond, 2013). The findings
in this study were partially consistent with the findings of Ding et al. (2014).They
found that including sleep duration as a lifestyle risk factor in addition to traditional
lifestyle factors significantly improved the prediction of psychological distress.
However, in their study adding sitting time as a lifestyle risk factor did not improve
the prediction of health outcomes. Moreover, combining both sitting and sleep with
traditional risk factors did not improve the prediction of health outcomes in their
study.

Collectively, these studies have demonstrated that sleep duration and sleep
insufficiency are associated with mental distress. Sleep duration, sleep quality and
sleep sufficiency are all components of sleep health (Buysse, 2014). In future, it may
be important to consider the multicomponent nature of sleep (e.g. duration, quality,
timing, variability, daytime fatigue) when examining its effect on health, rather than
examining individual components of sleep health.

Finally, this study hypothesized that both sitting time and sleep were
significantly associated with mental distress, even when accounting for all other
variables. Results supported this hypothesis, as a significant association was found

between sitting time and mental distress, and between sleep and mental distress.
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A surprising finding was that the association between traditional SNAP
behaviors and mental distress was no longer significant when the influence of
emerging lifestyle risk behaviors was accounted for. Results showed that the
association between SNAP behaviors and mental distress was no longer significant
when accounting for either sitting time, sleep, or both sitting time and sleep. This
finding suggests the importance of emerging lifestyle risk behaviors on mental health,
as the association between sitting time and insufficient sleep on FMD was greater than
the other SNAP behaviors. However the design of this study does not allow causation
to be determined. Sitting time and insufficient sleep may influence FMD more than
SNAP behaviors, or FMD influences sitting time and insufficient sleep. This finding
does not discount decades of research supporting the adverse impact of SNAP
behaviors on health (e.g., Ford et al., 2012), but rather suggest the importance of
including emerging lifestyle behaviors in public health strategies or considering them
as clinical indicators of FMD. Lifestyle behaviors change over time, therefore a
holistic approach to public health that targets both traditional and emerging lifestyle

factors is needed.

Strengths of the Study

To date literature on the effects of SNAP behaviors and emerging lifestyle
behaviors sitting time and insufficient sleep on mental distress is sparse. This study is
one of few to examine the association of traditional and emerging lifestyle behaviors
with mental distress. Secondly, this study was randomly selected from all States and

Territories of Australia.
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Limitations of the Study

This study has several limitations. The main limitation is that it is not possible
to infer a causal relationship between lifestyle behaviors and FDM, due to the cross-
sectional design of this study. In this study the most significant association was found
for sleep insufficiency and FMD. There are many potential biological pathways
linking poor sleep health and sleep disorders to mental health conditions (Lopresti et
al., 2013) and sleep disturbance is one of the diagnostic criteria for depressive and
anxiety related disorders (American Psychiatric Association [APA], 2013). Although
the relationship between sleep and mental health remains inconclusive (Alvaro,
Roberts, & Harris, 2013), the current study sought to account for this by statistically
adjusting for the self-reported presence of anxiety or depression in all analyses.

A second limitation of this study is the use of self-report measures, which are
subject to biases. Research suggests that participants may be more likely to
overestimate desirable behaviors and underestimate undesirable behaviors (van de
Mortel, 2008).

Third, the majority of the sample was aged 45 years or above (66.7%) and
more than 40% of participants were not working. Although the current study
accounted for these demographic factors, further research is encouraged to examine
the role of multiple lifestyle behaviors on mental distress in broader population

groups.

Clinical Implications
As causality could not be ascertained in the current study, several clinical
implications are possible. Firstly, if FMD influences emerging lifestyle risk behaviors,

sitting time and sleep may be important clinical indicators of mental health. Secondly,
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if emerging lifestyle risk factors influence FMD, the findings in this study could
highlight the importance of including emerging lifestyle behaviors in preventive
interventions for mental health. Australian health guidelines already include sitting
time as a component of physical activity guidelines. Early intervention in sleep and
the promotion of sleep hygiene as a public health strategy could be helpful in reducing
the public health burden of poor sleep health (Irish, Kline, Gunn, Buysse, & Hall,
2015; Hillman & Lack, 2013). Some countries have already begun to integrate sleep
into public health activity guidelines. For example, New Zealand recently integrated
sleep in their physical activity guidelines to improve mental and physical health for
children/youth (New Zealand Government Ministry of Health, 2017). Furthermore,
Canada released 24 Hour Movement Guidelines for Children and Youth, which
integrate sleep, moderate and vigorous physical activity and sitting time into a holistic

guideline for movement behavior (Tremblay et al., 2016).

Further Research

To ascertain causality of lifestyle risk behaviors on mental health outcomes,
further research is required. A prospective longitudinal cohort study is needed to
ascertain whether engaging in lifestyle risk behaviors adversely impacts mental health
outcomes.

Future research should include more specific measures. For example, mental
health could be assessed with a more detailed measure of psychological distress, such
as the K-10 (Kessler et al., 2002). Furthermore examining sitting time across different
domains of sitting would advance understanding of this complex lifestyle risk
behavior. Physical activity and diet could assess other components, such as strength

training and High Intensity Interval Training (HIIT), and fast food and soft drink
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consumption. Finally, future research investigating the effects of sleep on mental
distress should measure multiple components of sleep rather than examining

individual components of sleep health.

Conclusions

Emerging lifestyle risk behaviors were strongly associated with FMD. The
strongest association was found for frequent insufficient sleep. People who engage in
high sitting time and who have frequent insufficient sleep are more likely to report
FMD, even when accounting for engagement in other traditional lifestyle risk
behaviors and socio-demographics. Prospective longitudinal research is needed to
confirm a causal link between lifestyle risk behaviors and mental distress and health

issues.
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Appendix A

Human Research Ethics Approval

niversit
AUSTRALIA

Secretary, Human Research Ethics Committee
Ph: 074923 2603

Fox: 07 4923 2600

Email: ethics@cqu.edu.au

A/Prof Matthew Rockloff and
Ms Christine Hanley
School of Human Health and Social sciences
Bundaberg Campus
1 October 2014

Dear A/Prof Rockloff and Ms Hanley

HUMAN RESEARCH ETHICS COMMITTEE ETHICAL APPROVAL PROJECT: H14/09-203 2014 NATIONAL SOCIAL
SURVEY (NS5-2014)

The Human Research Ethics Committee is an approved institutional ethics committee constituted in
accord with guidelines formulated by the National Health and Medical Research Council (NHMRC) and
governed by policies and procedures consistent with principles as contained in publications such as the
joint Universities Australia and NHMRC Australian Code for the Responsible Conduct of Research. This is
available at http://wwwAnhmrc.gov,au/publications/synopses/_fiIes/r39.pdf.

On 30 September 2014, the Chair of the Human Research Ethics Committee considered your application
under the Low Risk Review Process. This letter confirms that your project has been granted approval
under this process, pending ratification by the full committee at its October 2014 meeting.

Please note that this approval is conditional upon forwarding the final survey for each year itis
implemented to the secretary before it is distributed.

The period of ethics approval will be from 30 September July 2014 to 31 December 2016. The approval
number is H14/09-203; please quote this number in all dealings with the Committee. HREC wishes you
well with the undertaking of the project and looks forward to receiving the final report.

The standard conditions of approval for this research project are that:

(a) you conduct the research project strictly in accordance with the proposal submitted and granted
ethics approval, including any amendments required to be made to the proposal by the Human
Research Ethics Committee;

(b) you advise the Human Research Ethics Committee (email ethics@cqu.edu.au) immediately if any
complaints are made, or expressions of concern are raised, or any other issue in relation to the
project which may warrant review of ethics approval of the project. (A written report detailing the
adverse occurrence or unforeseen event must be submitted to the Committee Chair within one
working day after the event.)
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(c) you make submission to the Human Research Ethics Committee for approval of any proposed
variations or medifications to the approved project before making any such changes;

{d) you provide the Human Research Ethics Committee with 3 written “Annual Report” on each
anniversary date of approval (for projects of greater than 12 months) and “Final Report” by no
later than one (1) month after the approval expiry date; (A copy of the reporting pro formas may
be obtained from the Human Research Ethics Committee Secretary, Sue Evans please contact at the
telephone or emaoil given on the first poge.)

(e) you accept that the Human Research Ethics Committee reserves the right to conduct scheduled or
random inspections to confirm that the project is being conducted in accordance to its approval.
Inspections may include asking questions of the research team, inspecting all consent documents
and records and being guided through any physical experiments associated with the project

(f) if the research project is discontinued, you advise the Committee in writing within five (5) working
days of the discontinuation;

(g) A copy of the Statement of Findings is provided to the Human Research Ethics Committee when it
is forwarded to participants.

-Please note that failure to comply with the conditions of approval and the National Statement on Ethical

Conduct in Human Research may result in withdrawal of approval for the project.

You are required to advise the Secretary in writing within five (5) working days if this project does not
proceed for any reason. In the event that you require an extension of ethics approval for this project,
please make written application in advance of the end-date of this approval. The research cannot
continue beyond the end date of approval unless the Committee has granted an extension of ethics
approval. Extensions of approval cannot be granted retrospectively. Should you need an extension but
not apply for this before the end-date of the approval then a full new application for approval must be
submitted to the Secretary for the Committee to consider.

The Human Research Ethics Committee wishes to support researchers in achieving positive research
outcomes. If you have issues where the Human Research Ethics Committee may be of assistance or have
any queries in relation to this approval please do not hesitate to contact the Secretary, Sue Evans or
myself.

Yours sincerely,

Dr Tania Signal
Chair, Human Research Ethics Committee

cc Project file

Approved
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Appendix B

National Social Survey 2015 Lifestyle Behaviour Questions Used in Current Study

Q: QHD3

Now, thinking about your mental health, which includes stress, depression and

80

problems with emotions, for how many days during the past 30 days was your mental

health NOT good?

Q: QSLEEP

During the past 30 days, for about how many days have you felt you did not get

enough rest or sleep?

Q: QILL1

Have you ever been told by a doctor that you have any chronic health problems,

including the following:

a) Heart disease

b) High blood pressure

c) Stroke

d) Cancer

e) Depression/Anxiety

) Diabetes Type 1

g) Diabetes Type 2

h) Arthritis

i) Chronic back/neck pain

J) Asthma

k) COPD (airways disease, emphysema)
1) Chronic kidney/renal disease
m) None of the above

Q: QVEGL
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Ok now we will ask you about some of your current health behaviours.

How many serves of vegetables do you eat on a usual day? One serve of vegetables is
equivalent to half a cup of cooked vegetables or one cup of salad vegetables.

Q: QFRU1

How many serves of fruit do you eat on a usual day? One serve of fruit is equivalent
to one medium piece or two small pieces of fruit.

Q: QCORE11
The following questions ask about smoking and alcohol consumption.

Are you presently a smoker? (a person who smoked at least one cigarette per day for
the past month)

ALCOHOL CONSUMPTION (AUDIT-C): PRL CORE QUESTIONS
Q: Qalcl
In the past year, how often did you have a drink containing alcohol?

(E.g. A can or bottle of beer, a glass of wine, wine cooler, or one cocktail or a shot of
hard liquor (scotch, gin, vodka).

1. Never

2. Monthly or less

3. 2-4 times a month

4. 2-3 times a week

5. 4-5 times a week

6. 6 or more times a week
7. Don't know/Unsure

8. No response

Q: Qalc2

How many drinks containing alcohol did you have on a typical day when you were
drinking?

1.1to2
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2.3t04

3.5t06

4.7t09

5. 10 or more

6. Don't know/Unsure
7. No response

Q: Qalc3

Considering all types of alcoholic beverages, how often did you have 6 or more drinks
on one occasion in the past year?

1. Never

2. Less than monthly

3. Monthly

4. Weekly

5. Daily or almost daily

6. Don't know/Unsure

7. No response

PHYSICAL ACTIVITY (AAQ): PRL CORE QUESTIONS
Q: QAAQ1

The following questions are about any physical activities that you may have done in
THE LAST WEEK.

In the LAST WEEK (emphasize time period), how many times have you WALKED

continuously for at least 10 minutes, for recreation, exercise or to get to or from
places?

Q: QAAQ2

We would like to know, in hours and minutes, how much time you would estimate
that you spent walking in this way in the LAST WEEK?

Q: QAAQ3
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In the last week, how many times did you do any VIGOROUS gardening or heavy
work around the yard, which made you breathe harder or puff and pant?

Q: QAAQ4

In hours and/or minutes, what do you estimate was the total time that you spent doing
VIGOROUS gardening or heavy work around the yard in the last week?

Q: QAAQS
The next questions exclude household chores, gardening or yard work.

In the LAST WEEK, how many times did you do any VIGOROUS physical activity
that made you breathe harder or puff and pant? For example, jogging, cycling,
aerobics, competitive tennis.

Q: QAAQ6

In hours and/or minutes, what do you estimate was the total time that you spent doing
this VIGOROUS physical activity in the last week?

Q: QAAQ7

In the last week, how many times did you do any other more MODERATE physical
activities that you have not already mentioned? For example, gentle swimming, social
tennis, golf, etc.

Q: QAAQS

In hours and/or minutes, what do you estimate was the total time that you spent doing
these activities in the last week?

Sititing time
Q: QIPAQS

Now we’d like you to think about how you travelled from place to place, including to
places like work, stores, movies, and so on.

During the last 7 days, on how many days did you travel in a motot vehicle like train,
bus, car or tram?

Q: QIPAQ9

How much time did you usually spend on one of those days travelling in a motor
vehicle?
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Q: QIPAQ26

Now we would like you to think about the other time that you spent sitting during the
last 7 days. Include time at work, at home, while doing course work and leisure time.
This may include time spent sitting at a desk, visiting friends reading or sitting or
lying down to watch television. Do not include any time spent sitting in a motor
vehicle that you have already told me about.

During the last 7 days, how much time did you usually spend sitting on a WEEK
DAY?

Q: QIPAQ27

During the last 7 days, how much time did you usually spend sitting on a WEEKEND
DAY?
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Appendix C

National Social Survey 2015 Demographic Questions

Q: Qgender
Record respondent's gender (ask only if necessary)

Q: Qage

What is your current age?

Q: Qdem2
How tall are you in centimetres?

Q: Qdem3
What is your weight in kilograms?

Q: Qdem19
In total how many years of schooling do you have?
This includes the total of primary, secondary, technical or tertiary.

Q: Qdem20

Last week, did you have a paid job of any kind (including self-employed)?

Q: Qdem23

Please indicate the level at which you work

1 Manager & administrator

2 Professional

3 Associate/para professional

4 Tradesperson

5 Clerk

6 Salespersons & personal service worker

7 Plant & machine operators, & driver

8 Advanced clerical & service worker

9 Intermediate clerical & service worker

10 Intermediate production & transport worker
11 Elementary clerical, sales & service worker
12 Labourer & related worker

13 Don't know

14 No response

15 Other

Q: Qdem37
Finally, do you presently live in a city, town, or rural area?
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Appendix D

Instructions for Authors for Health Psychology®

Prior to submission, please carefully read and follow the submission guidelines detailed below.
Manuscripts that do not conform to the submission guidelines may be returned without review.

Submission

The main emphasis of Health Psychology® is on original research in health psychology. Systematic
reviews (including meta-analyses) and narrative reviews are also considered for publication. Editorials,
commentaries, scientific statements, and tutorials are by invitation only. Submissions are welcomed
from authors in psychology and other health-related disciplines.

Submit manuscripts electronically (.rtf, PDF, or .doc) to

Kenneth E. Freedland, PhD, Editor-in-Chief
Professor of Psychiatry and Psychology
Washington University School of Medicine
St. Louis, Missouri, USA

Email

e~ Manuscript Submission Portal Entrance

|

Keep a copy of the manuscript to guard against loss. Do not submit manuscripts via mail or email.

In recognition of the reality that institutional spam filters may capture files from the APA and the
Journals Back Office, please take the following steps to facilitate communication with our editorial
office:

e Provide an alternative email address which we can use to contact you in
the event of technical difficulties with email communication using your
primary address;

e Add "apa.org" to your list of "safe" addresses and consider asking your IT
administrators to add it to their "white list;" and

e Contact Lindsay MacMurray if you do not receive confirmation of your
submission within three business days or an editorial decision letter
within three months.

General correspondence may be directed to the Editor's Office.

Information About Submissions

The page limit for research manuscripts, reviews, and meta-analyses is 30 pages. The page limit is
inclusive of all parts of the manuscript, including the cover page, abstract, text, references, tables and
figures.
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Authors may request consideration of longer papers, in advance of submission, when there is clear
justification for additional length (e.g., the paper reports on two or more studies or has an unusual or
complex methodology). If possible, excess material should be placed in an online supplement rather
than in the manuscript.

Brief reports are acceptable for innovative work that may be premature for publication as a full research
report because of small sample size, novel methodologies, etc. Brief reports should be designated as
such and should not exceed a total of 12 pages, inclusive of all parts of the manuscript, including the
cover page, abstract, text, references, tables and figures.

All manuscripts should be double-spaced, with margins of at least 1 inch on all sides and a standard
font (e.g., Times New Roman) of 12 points.

On the submission portal you will be asked to provide contact information for three individuals who are
qualified to serve as unbiased reviewers for your paper. These people must have published peer
reviewed work in a relevant field. They must be without any real or perceived conflict of interest with
you and your co-authors. They cannot be at the same institution as any author, cannot be a co-author on
any recent publications, and must not be a former or current trainee, advisor or mentor, etc.

Submissions that exceed the page limits will be returned to the author for shortening prior to the
initiation of peer review.

Submission Letter

The cover letter should indicate that the authors have read and followed the Health Psychology
Instructions for Authors. It should also include a statement indicating that the paper has been seen and
approved by all authors. The cover letter should describe how the paper advances research in health
psychology, referring to the journal mission to assure that the submission fits with the scope of papers
published in Health Psychology.

The full mailing address, telephone, fax, and email address for the corresponding author should be
included in the cover letter and title page, along with the names and affiliations of all co-authors.

The cover letter must confirm that the manuscript has not been published, is not currently submitted
elsewhere, and that it does not contain data that is currently submitted or published elsewhere.

When a manuscript contains data that is part of a larger study, authors should describe the larger study
and provide references for other study papers. Authors must be prepared to provide copies of related
manuscripts when requested as part of the editorial review process. Authors should clarify the
relationship between their paper, including detailed specification of the overlap in participants,
measures, and analysis, and others from the study. The value-added scientific contribution of their study
must be clearly stated in the cover letter.

Authors of brief reports should indicate in the cover letter that the full report is not under consideration
for publication elsewhere and similarly address potential overlap with other papers.

Manuscripts

The manuscript title should be accurate, fully explanatory, and no longer than 12 words. The title
should reflect the content and population studied, and it should not be in the form of an assertion or
conclusion. If the paper reports a randomized clinical trial, this should be indicated in the title. The title
of brief reports should start with the words "Brief Report". The title page should include the names of
all authors and their affiliations at the time the research was done.
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All research manuscripts must include a structured abstract containing a maximum of 250 words with
the following sections:

e Obijective (brief statement of the purpose of the study);

e Methods (summary of the participants, design, measures, procedure);
e Results (primary findings); and

e Conclusions (specific statement of the implications of the data).

Papers such as invited commentaries, for which a structured abstract would be inappropriate, should
include an unstructured abstract containing a maximum of 250 words.

Please supply up to five keywords or brief phrases after the abstract. We recommend that you choose
medical subject headings (MeSH) and/or psychological index terms for your keywords. The National
Library of Medicine offers a free, searchable MeSH database for PubMed

. Also, APA publishes the Thesaurus of Psychological Index Terms for our family of
databases.

The Introduction should not exceed 3—4 pages in length. The paper should be referenced appropriately
but excessive citations should be avoided.

All research involving human participants must describe oversight of the research process by the
relevant Institutional Review Boards, along with the name(s) of the approving institution(s), or an
explanation of why no approval was needed. Consent and assent procedures should be described briefly
in the Methods section.

All statistical tests should include an effect size with confidence intervals whenever possible.

First person language ("I", "we") should be avoided. Terminology should be sensitive to the individual
who has a disease or disability. The journal endorses the concept of "people first, not their disability."
Terminology should reflect the "person with a disability" (e.g., children with diabetes, persons with
HIV infection, families of people with cancer) rather than the condition as an adjective (e.g., diabetic
children, HIV patients, cancer families). Nonsexist language should be used.

It is important to highlight the significance and novel contribution of original work. Replications and
extensions of previous studies are welcome, but the rationale and discussion should give due weight to
the main purpose of the study (i.e., to confirm, disconfirm, or extend previous research), and it should
not give excessive weight to minor innovations or superficially novel features.

Health Psychology publishes a variety of types of papers and work across the entire spectrum of
translational research. The translational implications of the research should be discussed but not
overstated. Programmatic research is especially welcome. If the study is integral to an ongoing, well-
focused program of research, the study’s relationship to previous and planned work in the research
program should be described.

Checklist for Manuscript Submission

Numbers following entries refer to relevant section numbers in the Publication Manual.
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Format

e Have you checked the journal’s website for instructions to authors regarding specific
formatting requirements for submission (8.03)?

e s the entire manuscript—including quotations, references, author note, content footnotes, and
figure captions—double-spaced (8.03)? Is the manuscript neatly prepared (8.03)?

e Are the margins at least 1 in. (2.54 cm; 8.03)?

e Are the title page, abstract, references, appendices, content footnotes, tables, and figures on
separate pages (with only one table or figure per page)? Are the figure captions on the same
page as the figures? Are manuscript elements ordered in sequence, with the text pages between
the abstract and the references (8.03)?

e  Are all pages numbered in sequence, starting with the title page (8.03)?

Title Page and Abstract

e s the title no more than 12 words (2.01)?

e Does the byline reflect the institution or institutions where the work was conducted (2.02)?

e Does the title page include the running head, article title, byline, and author note (8.03)? (Note,
however, that some publishers prefer that you include author identification information only in
the cover letter. Check with your publisher and follow the recommended format.)

e Does the abstract range between 150 and 250 words (2.04)? (Note, however, that the abstract
word limit changes periodically. Check APA Journals Manuscript Submission Instructions for
All Authors for updates to the APA abstract word limit.)

Paragraphs and Headings

e s each paragraph longer than a single sentence but not longer than one manuscript page
(3.08)?

e Do the levels of headings accurately reflect the organization of the paper (3.02-3.03)?

e Do all headings of the same level appear in the same format (3.02-3.03)?

Abbreviations

e  Are unnecessary abbreviations eliminated and necessary ones explained (4.22-4.23)?
e Are abbreviations in tables and figures explained in the table notes and figure captions or
legends (4.23)?

Mathematics and Statistics

o Are Greek letters and all but the most common mathematical symbols identified on the
manuscript (4.45, 4.49)?

e Are all non-Greek letters that are used as statistical symbols for algebraic variables in italics
(4.45)?

Units of Measurement

e Are metric equivalents for all nonmetric units provided (except measurements of time, which
have no metric equivalents; see 4.39)?

e  Are all metric and nonmetric units with numeric values (except some measurements of time)
abbreviated (4.27, 4.40)?
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References

Are references cited both in text and in the reference list (6.11-6.21)?

Do the text citations and reference list entries agree both in spelling and in date (6.11-6.21)?
Are journal titles in the reference list spelled out fully (6.29)?

Are the references (both in the parenthetical text citations and in the reference list) ordered
alphabetically by the authors’ surnames (6.16, 6.25)?

Are inclusive page numbers for all articles or chapters in books provided in the reference list
(7.01, 7.02)?

Are references to studies included in your meta-analysis preceded by an asterisk (6.26)?

Notes and Footnotes

Is the departmental affiliation given for each author in the author note (2.03)?

Does the author note include both the author's current affiliation if it is different from the
byline affiliation and a current address for correspondence (2.03)?

Does the author note disclose special circumstances about the article (student paper as basis for
the article, report of a longitudinal study, relationship that may be perceived as a conflict of
interest; 2.03)?

Does the author note provide information about prior dissemination of the data and narrative
interpretations of the data/research appearing in the article (e.g., presented at a conference or
meeting, presented as part of a colloquia at a university, posted on a listserv, or shared on a
website, including academic social networks like ResearchGate, etc.)?

In the text, are all footnotes indicated, and are footnote numbers correctly located (2.12)?

Tables and Figures

Does every table column, including the stub column, have a heading (5.13, 5.19)?

Have all vertical table rules been omitted (5.19)?

Are all tables referred to in text (5.19)?

Are the elements in the figures large enough to remain legible after the figure has been reduced
to the width of a journal column or page (5.22, 5.25)?

Is lettering in a figure no smaller than 8 points and no larger than 14 points (5.25)?

Are the figures being submitted in a file format acceptable to the publisher (5.30)?

Has the figure been prepared at a resolution sufficient to produce a high-quality image (5.25)?
Are all figures numbered consecutively with Arabic numerals (5.30)?

Are all figures and tables mentioned in the text and numbered in the order in which they are
mentioned (5.05)?

Copyright and Quotations

Is written permission to use previously published text; test; or portions of tests, tables, or
figures enclosed with the manuscript (6.10)? See Permissions Alert (PDF, 13KB) for more
information.

Are page or paragraph numbers provided in text for all quotations (6.03, 6.05)?
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