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Abstract

Lack of physical activity is a problem amongst student populations given their large proportion of
desk-bound activity. Attrition from physical activity programs is widespread. Attrition is
influenced by proximal and distal factors of health behaviour. This literature review provides an
overview of the theoretical basis of the need for physical activity. Theories on health behaviour are
compared, the most useful behaviour change models for deriving theory-based interventions are
determined, and an overview of the most successful intervention techniques according to
taxonomy-based meta-studies is provided. The literature indicates that integrated interventions
that include multiple evidence-based, theory-driven intervention techniques can be effective for
increasing physical activity behaviour in individuals and, consequently, improve health outcomes.
Professional delivery and individual tailoring further increase the efficacy of interventions.
Opportunities for future research are recommended in the areas of converging behaviour change
theories, measurement devices for physical activity, and broadening the evidence base for the
maintenance phase of health behaviour change.
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Introduction

Throughout most of human history, high levels of physical activity have been required for
survival; consequently, the human body is optimised for and thrives under conditions of high
physical activity, while a sedentary lifestyle is outside the design parameters of the human
body (Booth & Laye, 2010; Devonshire-Gill & Norton, 2013; Eaton & Eaton, 2003). This is
salient amongst university student populations which spend considerable time sitting while
listening to lectures, reading, writing assignments and studying (Rouse & Biddle, 2010).

Physical inactivity is ranked the fourth highest health risk factor in Australia for premature
death and disability (Australian Institute of Health and Welfare, 2016). A range of clinical
and epidemiological evidence shows an association between physical inactivity and mental
and physical illnesses (Gebel et al., 2015; Stenholm et al., 2016; Voss, Nagamatsu, Liu-
Ambrose, & Kramer, 2011). Yet, nearly 60% of Australians over the age of 15 do not achieve
sufficient physical activity to reduce this risk factor (Australian Institute of Health and
Welfare, 2012). Moreover, half of Australia’s college-aged population does not achieve
sufficient physical activity to reduce this risk factor (Australian Bureau of Statistics, 2012,
2016). Projections estimate that a 10% reduction in physical inactivity would produce 2,000
fewer deaths in Australia (Cadilhac et al., 2011). Therefore, the statistical evidence for the
risks associated with physical inactivity constitutes a significant incentive to increase
physical activity. To increase physical activity in individuals, it is necessary to address the
factors that contribute to successful initiation and maintenance of physical activity with
effective theory-derived interventions. The aim of this article is, therefore, to identify
evidence-based interventions which lead to increased physical activity, with particular regard
to student populations. In order to do so, it is first necessary to examine the current literature
in relation to the links between physical inactivity and ill-health.
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Prevalence of physical inactivity

According to a survey by the Australian Institute of Health and Welfare (2012) nearly 60% of
Australians over the age of 15 do not achieve sufficient physical activity to meet Australia's
Physical Activity and Sedentary Behaviour Guidelines (i.e., 150 to 300 minutes of moderate
or 75 to 150 minutes of vigorous intensity physical activity, or an equivalent combination of
both; Department of Health, 2014). University students are also prone to physical inactivity.
Transition to university life is a challenging time for students, often leading to increased
sedentary behaviour and decreased physical activity (Kwan, Cairney, Faulkner, &
Pullenyegum, 2012). Few current statistics are available regarding physical inactivity levels
amongst Australian university students. However, an older study showed that 47% of female
and 32% of male college students were insufficiently physically active (Leslie et al., 1999).
Furthermore, only half of Australians aged 18 to 39 years (i.e., comprising the three age
groups most represented amongst students; Australian Bureau of Statistics, 2016) achieve
sufficient physical activity levels for health benefits (Australian Bureau of Statistics, 2012).

Contribution of physical inactivity to the burden of disease in Australia

To appreciate how physical inactivity is affecting Australia, determining the prevalence of
physical inactivity alone is not sufficient; it is important to consider the burden of disease
resulting from physical inactivity. A recent Australian study ranked physical inactivity the
fourth highest health risk factor in Australia, contributing 5% to the overall burden of disease
and 33% to the total burden from coronary heart disease (Australian Institute of Health and
Welfare, 2016). Scenario analyses to estimate the projected future burden of disease
determined that a 10% reduction in physical inactivity in Australia would produce 6,000
fewer cases of disease and 2,000 fewer deaths (Cadilhac et al., 2011). These figures and
observations make a compelling case for encouraging increased physical activity in students
to offset the possibility of future ill health.

It is noteworthy that the situation is even worse for older populations. In a study undertaken
in 2011, it was found that for females aged 45-64, physical inactivity was the second highest
risk factor for healthy life years lost, exceeded only by tobacco use. For males aged 45-64,
physical inactivity was the third highest risk factor (Australian Institute of Health and
Welfare, 2016).

In 2016, 34% of all students enrolled in formal study were over the age of 25, and 8.5%were
over the age of 45 (Australian Bureau of Statistics, 2016). This increased proportion of
mature age students has implications for campus populations, with mature students at higher
risk for healthy life years lost.

Association between physical inactivity and specific health conditions
a) Mental health

Mental health issues amongst student populations are increasing (Storrie, Ahern, & Tuckett,
2010). Stallman (2010) observed that every fifth Western Australian university student faces
mental health issues, with 67.4% experiencing subsyndromal symptoms. According to a
recent survey by Headspace and the National Union of Students, around 80% of Australian
students reported mental health problems, such as feeling stressed, depressed and/or anxious;
two-thirds of students noted high or very high psychological distress over the past 12 months;
and over a third disclosed suicidal ideation (Headspace, 2017). A similarly high incidence of
suicidal ideation was observed by an international study spanning 12 nations, which reported
that 29% of students have contemplated suicide (Eskin, et al., 2016).
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Clinical and epidemiological evidence corroborates the existence of a relationship between
physical inactivity and mental health conditions (for an overview see Voss et al., 2011). For
example, evidence supporting the anti-depressive effect of physical activity has been
mounting, with recent meta-analyses of random controlled trials finding strong evidence of a
link between physical exercise and a decrease in depression (Josefsson, Lindwall, & Archer,
2014; Schuch et al., 2016; Stubbs et al., 2016). Moreover, biochemical experiments and brain
imaging trials support an anti-depressive effect of physical activity; explanatory mechanisms
include neuroplasticity and neurotropic factors (Dishman et al., 2006) and augmentation of
the kynurenine and serotonin metabolism (Agudelo et al., 2014). In addition, animal studies
and human trials have shown improved cognitive function with increased physical activity,
and the benefits of exercise for cognitive functions are observable across the whole lifespan
from early childhood to old age (Voss et al., 2011), including all age-segments represented
amongst students.

b) Physical health

Insufficient physical activity is also considered a risk factor for physical illness (Abu-Omar &
Ritten, 2008; Australian Institute of Health and Welfare, 2012). Several studies have shown
that physical inactivity increases the risk of all-cause mortality (Gebel et al., 2015; Rhee,
Kim, Park, Li, & Ahn, 2012; Stenholm et al., 2016). Moreover, there is evidence of a
relationship between increased physical inactivity and increased risk of obesity (Stenholm et
al., 2016), diabetes (Conn et al., 2014; Eaton & Eaton, 2017), cancer (Winzer, Whiteman,
Reeves, & Paratz, 2011) and heart disease (Shiroma & Lee, 2010). The evident association of
physical inactivity with ill health and increased mortality risk constitutes compelling
motivation to encourage an increase in physical activity levels in individuals at any stage of
life. This is salient for student populations, given that academic study comprises
predominantly sedentary activities (Rouse & Biddle, 2010).

Research has shown that sustainable increase of physical activity can be achieved when
physical activity programs are paired with concomitant psychological interventions based on
solid theory (Baker, Simpson, Lloyd, Bauman, & Singh, 2011; Greaves et al., 2011).
Therefore, the following section discusses the literature in relation to health behaviour
change.

Theories of health behaviour change
a) Proximal and distal factors

Factors that influence health behaviour change are usually grouped into proximal and distal
factors (Glass & McAtee, 2006; Roux, 2004). Proximal factors are those which directly
influence behaviours, such as attitudes and beliefs, whereas distal factors are those which
exert an indirect or mediating influence, such as socioeconomic status and the external
environment. For example, it has been well established that socioeconomic status can have a
substantial influence on health behaviour (see literature review by Hanson & Chen, 2007).
However, it is not realistic for a health practitioner to try to change their client’s
socioeconomic status. Proximal factors are generally more influential than distal factors and
present easier intervention targets; therefore, it is considered more practical to concentrate on
proximal factors (Webb, Sniehotta, & Michie, 2010).

b) Coping and self-regulation

When reviewing health behaviour theories to elucidate potential intervention targets, it is
important to keep in mind that health behaviours are subject to goals and self-regulation. In
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this context, goals do not only comprise beneficial health behaviour goals (e.g., “I want to
exercise more to improve my heart health), but also potentially destructive goals that are
aimed at short-term problem solving to cope with life stressors (e.g., “I will not exercise
today but instead watch television to distract me from the problem I had at university today”
adapted from Ingledew & McDonagh, 1998). In order for a client to prioritise beneficial
health behaviour goals over potentially destructive coping goals, cognitive and emotional
self-regulation is required (Karoly, 2012; McKee & Ntoumanis, 2014).

c) Static sociocognitive health behaviour change models

An extensive number of sociocognitive behaviour change models have been put forward to
explain health behaviour. These include static models such as the health belief model, which
focuses on beliefs as the most proximal predictor of behaviour (Rosenstock, 1966, 1974,
Rosenstock, Strecher, & Becker, 1988); the theories of reasoned action and planned
behaviour, which focus on intention as the most proximal predictor of behaviour (Ajzen &
Fishbein, 1975, 1977; Ajzen, 1985, 1991) and protection motivation theory (Rogers, 1975,
1983), which focuses on how a person evaluates potential health threat coping mechanisms.

Interventions based on these models have been shown to be successful in initiating physical
activity (De Vivo, Hulbert, Mills, & Uphill, 2016) and maintaining it in the short to medium
term (Fjeldsoe, Neuhaus, Winkler, & Eakin, 2011) however, physical activity is seldom fully
maintained in the long-term (Van Stralen, De Vries, Mudde, Bolman, & Lechner, 2009).

d) Stage models

In attempting to improve upon the limitations of the static behaviour change models, a
number of stage models have been put forward. An example is the transtheoretical model
(Prochaska & DiClemente, 1982; Prochaska & Velicer, 1997), which focuses on self-efficacy
and perceived outcomes as the most proximal predictors of behavioural change. Interventions
based on the transtheoretical model are supported by research (see meta-studies by
Mastellos, Gunn, Felix, Car, & Majeed, 2014 and Van Stralen et al., 2009). However,
Hutchison, Breckon and Johnston (2008) found in a meta-analysis that the majority of
interventions based on the transtheoretical model failed to accurately represent all
dimensions of the model.

e) Hybrid models

To account for the above limitations and the criticism that neither the static nor the stage
models successfully bridge the intention-behaviour gap (Sniehotta, Scholz, & Schwarzer,
2005), updated hybrid models have been conceived that synthesise the preceding models. The
reasoned action approach (Ajzen & Fishbein, 2005; Ajzen, 2010) incorporates elements
from both static and stage models and attempts to bridge the intention-behaviour gap by
focusing on increasing skills, decreasing environmental barriers and changing salient beliefs
(Sniehotta et al., 2005).

The health action process approach (Schwarzer & Luszczynska, 2008) integrates factors that
influence implementation intention (i.e., distal factors, such as risk perception, and proximal
factors, such as beliefs and outcome expectations) with components from the extended
transtheoretical model, giving more room to account for relapse and recovery in the stages of
change. The model also considers barriers to change, resources for change, and the phase-
specific roles of self-efficacy during the pre-intentional motivational versus post-intentional
volitional stages of change.
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The hybrid models are both theoretically comprehensive and successful in generating
effective interventions (e.g., action planning, goal-setting, implementation intentions and
support self-efficacy; Gaston & Prapavessis, 2014; Hattar, Pal, & Hagger, 2016; Sniehotta et
al., 2005).

f) Control theory

Control theory is another behaviour change theory that has been successfully used to inform
interventions. Control theory is part of the class of feedback loop models of behaviour change
(Carver & Scheier, 1982; Kanfer & Goldstein, 1975; Kanfer, 1971). The efficacy of control
theory based interventions (e.g., self-monitoring, Webb et al., 2010) is supported by several
meta-studies and literature reviews (Michie & Johnston, 2012; Williams & French, 2011).

Comparing models

There is tentative consensus that the hybrid models and, to a lesser extent, the stage models
are better supported for explaining health behaviour change than the static models (Sniehotta
et al., 2005). Moreover, there is evidence in favour of control theory (Michie & Johnston,
2012; Williams & French, 2011). In conclusion, behaviour change models most conducive to
the derivation of theory-driven interventions are those that address the client’s stage of
change, the intention-behaviour gap, and the client’s capacity to self-monitor and self-
regulate.

Interventions for increasing physical activity
Taxonomies of behaviour change interventions

Given the large number of behaviour change models and interventions derived from these,
mapping interventions onto corresponding theories is not trivial. Several taxonomies of
behaviour change interventions have been put forward (Abraham & Michie, 2008; Michie et
al., 2011; Sussman, Sun, & Dent, 2006). A more recent taxonomy for behaviour change
interventions targeting physical inactivity in individuals catalogues 40 intervention
techniques (Michie et al., 2011).

Comparing efficacy of interventions

Michie, Abraham, Whittington, McAteer, and Gupta (2009) assessed 122 publications using
the taxonomy of Abraham and Michie (2008), and observed that interventions that included
self-monitoring and another self-regulatory technique were the most efficacious with an
effect size nearly double that of any other intervention. Using Sussman et al.’s (2006)
taxonomy, Hutchinson and Wilson (2012) assessed 29 studies and found a large effect for
interventions incorporating motivational enhancement. In summary, the intervention
techniques that have been reported to be the most successful in taxonomy-based meta-studies
are self-monitoring, self-regulation, and motivational enhancement.

Integrated interventions

In practice, interventions are rarely used in isolation, but rather multiple evidence-based and
theory-derived interventions are combined into integrated interventions. There is abundant
evidence for the efficacy of integrated interventions for physical inactivity. For example,
motivational interviewing includes the efficacious individual techniques of motivational and
self-efficacy support, self-monitoring, goal-setting, and treatment planning (Greaves et al.,
2011; O’Halloran et al., 2014; Pignataro & James, 2015). Other examples of highly
efficacious integrated interventions are counselling (Baker et al., 2011; Greaves et al., 2011),
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cognitive behaviour therapy (Brawley, Arbour-Nicitopoulos, & Martin Ginis, 2013), brief
interventions (Cunningham, Swanson, Holdsworth, & O’Carroll, 2013) and action and coping
planning (Sniehotta, Scholz, & Schwarzer, 2006). These interventions are also well-known to
be efficacious in many other therapeutic contexts, not just physical inactivity. They are likely
to be already part of the portfolio of many student services professionals, requiring little
adaptation and enabling the practitioner to target physical inactivity with high efficacy.

Modes of intervention delivery
a) Tailored interventions

Apart from the type of intervention used, numerous meta-analyses report that individually
tailored interventions that are designed and administered by health professionals are more
successful than self-help for targeting physical inactivity (Fjeldsoe et al., 2011; Greaves et al.,
2011). One random controlled trial came to the opposite conclusion (Kinmonth et al., 2008);
however, the researchers noted that the tailored physical activity intervention utilised may
have been too complex and confusing compared to the control group, thereby confounding
the effects.

b) Frequency and mode of intervention

Conclusions regarding the influence of frequency and delivery location on the efficacy of
interventions are mixed. There is some support that interventions are more effective if they
are conducted more frequently (Fjeldsoe et al., 2011; Greaves et al., 2011) and face-to-face
(Fjeldsoe et al., 2011). However, some research found mixed evidence for an association
between effectiveness and mode of intervention delivery (Greaves et al., 2011), and Davies,
Spence, Vandelanotte, Caperchione and Mummery (2012) reported that internet delivery of
interventions targeting physical inactivity is also effective.

¢) Training and skills

One of the limitations of most interventions is that it is only effective if the professional
performing the intervention possesses good emphatic listening skills and is well trained
(Miller & Rollnick, 2012). This places high requirements on the training and supervision of
practitioners. To ensure a high standard of intervention delivery, treatment fidelity needs to
be monitored. Instruments for measuring treatment fidelity have been developed for several
interventions; one example is the Motivational Interviewing Treatment Integrity (MITI) scale
(Moyers, Martin, Manuel, Hendrickson, and Miller, 2005).

Discussion and recommendations

The previous sections have reviewed the prevalence of physical inactivity in Australia,
especially regarding student populations, the current and projected burden of disease
attributable to physical inactivity in Australia, and the evidence for associations between
physical activity and various mental and physical health conditions. This information has
highlighted the importance of encouraging students to partake in sufficient physical activity.
Attrition from physical activity programs can be influenced by proximal and distal factors of
health behaviour; and to decrease attrition, self-regulation is required to prioritise beneficial
health behaviour over destructive coping mechanisms. In comparing the major sociocognitive
health behaviour change theories, including static, stage and hybrid models and control
theory, the evidence suggests that behaviour change models that address the client’s stage of
change, the intention-behaviour gap and self-regulation are most useful for deriving theory-
based interventions. Self-monitoring, self-regulation and motivational support are the most
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successful intervention techniques according to taxonomy-based meta-studies. Quality of
delivery is also important, with professionally delivered, individually tailored, frequent
interventions the most efficacious.

Therefore, within a university setting, it is likely that students can be encouraged to increase
their levels of physical activity through the delivery of integrated interventions that include
multiple effective intervention techniques. For example, through university health and
counselling services, there are a number of interventions that, when delivered by well-trained
professionals, can be effective in encouraging students to increase their levels of physical
activity and consequently to improve health outcomes. Such interventions include
motivational interviewing, cognitive behaviour therapy, action and coping planning, and so
on. Similarly, clubs and societies can promote increased physical activity through a range of
interventions that encourage students to set goals, self-monitor, remove barriers to the
initiation and maintenance of physical activity, and remain motivated despite temporary
lapses. Moreover, teaching personnel can encourage students to build social support networks
which may lead to physical activity in an enjoyable social context, whereas university
administrators could be advocating for improved funding and support for programs and
facilities which encourage greater physical activity amongst students.

Limitations and further research
Unifying behaviour change theories

As previously shown, various behaviour change models partially overlap, and more research
is needed to pare down and unify the overlapping models further (Noar & Zimmerman, 2005;
Weinstein & Rothman, 2005). This would allow for more concise mapping of intervention
techniques onto theories and better inform the development and selection of interventions.

Measurements

Another useful avenue for research is that related to the development of reliable measurement
devices for physical activity. Accelerometers and pedometers are types of semi-automated
trackers that enable easy logging of physical activity, thereby promoting self-monitoring
(Choe et al., 2017). Self-monitoring, in turn, as previously shown, has positive impacts on
physical activity. Congruent with this reasoning, a meta-study by Bravata et al. (2007) found
that pedometer use increases participants’ daily step counts. Moreover, Raedeke, Focht, and
King (2010) observed that combining a pedometer intervention with cognitive-behavioural
strategies increased physical activity levels in undergraduate students even more than
pedometer use alone. Additionally, pedometers could be used to physically verify the
accuracy of newly developed self-report measures for physical activity intervention studies
and replace direct observation and self-reports, thereby increasing the accuracy of the
measures (Australian Institute of Health and Welfare, 2012).

Long-term maintenance of physical activity

While much research has focused on pre-implementation, implementation and action, less
research has focused on the maintenance stage of physical activity, with only approximately
one out of three studies reporting the efficacy of interventions for long-term maintenance of
physical activity (Fjeldsoe et al., 2011). More research is required that focuses on long-term
maintenance.
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Conclusion

Similar to the general Australian population, it is important for the physical and mental health
of university students to maintain sufficient physical activity. Students are engaged in much
sedentary work and, given the known health risks of physical inactivity, it is important that
universities consider the role they can play in encouraging and promoting greater levels of
physical activity amongst students, thereby improving health outcomes. University health and
counselling services, societies and clubs, teaching personnel and administrators all have their
part to play in building a culture of greater physical activity on campus through integrated
interventions that promote, support and encourage students to incorporate physical activity as
a regular part of their university lives.
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