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Adaptive behaviour change is central to improving population health, yet poor adoption of health-enhancing
behaviours contributes to noncommunicable diseases and so remains a global concern. Research on physical
activity behaviour change has continued to expand and evolve since the turn of the millennium, guided by

g::;j:isslfn diverse theoretical approaches—from social cognitive theories, organismic dialectical approaches such as Self-
Health promotion Determination Theory, dual-process frameworks, and integrated practical models and taxonomies. Key chal-
Sport lenges and opportunities remain, however, and in this paper we offer several calls to action for those working to

advance physical activity behaviour change theory, research, and practice. First, we advocate for more precise
examination of behaviour change itself, moving beyond static models to incorporate dynamic theories and
methodologies (including data analysis) that better capture how behaviours evolve and change over time.
Second, we emphasise the need to prioritise behaviour maintenance, recognising that many interventions suc-
ceed in initiating change but fail to support long-term adherence. Third, we call for a concerted effort to broaden
our target populations in behaviour change research, ensuring that interventions (and the theories that inform
them) are more inclusive, widely applicable, contextually relevant, and equitable. Finally, we highlight the
growing recognition of automatic processes in shaping physical activity behaviours and outline the importance of
refining measurement tools and intervention strategies to account for these non-conscious influences. These
considerations are articulated with a view to supporting the next generation of physical activity behaviour
change research and practice, and in doing so contribute to improved population health equity and outcomes.

Trial design

Understanding human behaviour, and how we might support change
in that behaviour, is a deeply entrenched research pursuit—spanning,
for example, social (Davis et al., 2015), political (Leggett, 2014), envi-
ronmental and economic sciences (Barr et al., 2011; Muranko et al.,
2019), and public health (Free et al., 2013; West et al., 2020). In the 25
years since Psychology of Sport and Exercise’s (PSE) first publication, the
‘science’ of behaviour change has been applied to diverse health issues
ranging from smoking cessation (Shoesmith et al., 2021), to alcohol and
substance misuse treatment (Howlett et al., 2022), to vaccine uptake
(Ekezie et al., 2023), to sexual health (Wellings et al., 2006), to diet
(Samdal et al., 2017), and physical activity (Rhodes, McEwan, & Rebar,
2019). Despite this work, noncommunicable diseases continue to

represent a critical global health concern (Shu & Jin, 2023), driven by
widespread health-compromising and insufficient health-enhancing
behaviours (World Health Organization, 2022). As such, supporting
individuals to improve their health behaviour is as important now as it
has ever been (Nielsen et al., 2018).

Efforts to address noncommunicable disease through health behav-
iour change is a well-established priority for researchers, policymakers,
and funders (e.g., Hagger, Moyers et al., 2020; Johnson & Acabchuk,
2018). Indeed, behaviour change research featured in the very first
volume of PSE some 25 years ago (see Courneya & Bobick, 2000; Gorely
& Bruce, 2000). And, since the turn of the century, there has been a
noticeable proliferation of research focused on health behaviour change.
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To illustrate this growth, a simple Google Scholar search of “behaviour
change” and “health” (which we recognise represent rudimentary search
terms) returns approximately 1700 results for research published in the
year 2000, approximately 7000 results for 2010, and close to 25,000
results for 2024. With this burgeoning literature as a backdrop, we
reflect in this article on the developments we have seen in behaviour
change research accompanying PSE’s rich 25-year history, and also offer
what we consider to be key ‘calls to action’ for researchers and practi-
tioners working in this diverse field. Given that work featured in PSE
focuses on a specific form of health behaviour (i.e., physical activity),
and given the complexity of different types of health-enhancing (e.g.,
physical activity) versus health-compromising (e.g., smoking) behav-
iours, we focus our coverage primarily on physical activity (inclusive of
sport and exercise). However, where our coverage benefits from
reaching beyond PSE’s sphere, we draw from other health and psycho-
logical domains.

The benefits of physical activity are widely recognised—nonetheless,
a large proportion of the population remains insufficiently active
(Guthold et al., 2018), presenting a substantial global health and eco-
nomic burden (Costa Santos et al., 2023). The idiosyncrasies of changing
physical activity compared with other health-affecting behaviours were
aptly described by Rhodes and Nigg (2011), whereby physical activity
must be adopted (as opposed to ceased), requires considerable and
sustained time and effort, and consists of an adaptive physiological
response. It is no surprise, therefore, given both the benefits and chal-
lenges inherent in pursuing regular physical activity, that physical ac-
tivity behaviour change (and understanding physical activity behaviour
more broadly) has received sustained research attention for over 30
years (see Rhodes, McEwan, & Rebar, 2019; for a comprehensive
overview). Select theories (or theoretical approaches) have dominated
the behaviour change literature (see Davis et al., 2015; Michie et al.,
2014), including work that is focused specifically on physical activity
(Rhodes, Boudreau et al., 2021). That is not to say, however, that work
outside of these theories has not contributed to progression the field—in
fact, PSE has long been a leader in promoting diverse approaches (across
quantitative and qualitative literature) to understanding behaviour (e.
g., Camiré, 2023; McGannon & Schinke, 2013; Smith & Sparkes, 2009).
Below, we briefly overview broad types of behaviour (change) theories,
and in doing so align with Davis et al.’s (2015, p. 327) definition of
theory as “a set of concepts and/or statements with specification of how
phenomena relate to each other”. In addition to considering theory, we
also devote attention to some of the frameworks that more directly
identify mechanisms of action that influence behaviour change.

1. Looking back: prominent theories of health behaviour and
behaviour change

Health behaviour is driven by a complex interplay of psychological,
social, and environmental determinants. This notion has been exten-
sively explored through a socioecological lens stemming from Bron-
fenbrenner’s (1977, 1979) seminal work (see Hagger, 2025). Given the
focus of work featured in PSE, we limit our discussion largely to those
theories and frameworks that are broadly considered psychological in
nature. We also recognise that comprehensive reviews of these theories
and other contributors to physical activity behaviour change are avail-
able in the literature (e.g., Hagger, 2025; Rhodes, McEwan, & Rebar,
2019); as such, we provide relatively brief coverage and direct inter-
ested readers to more detailed reviews where appropriate. Much of the
work on physical activity behaviour has traditionally been dominated by
select theories—Theory of Planned Behaviour, Social Cognitive Theory,
Self-Determination Theory, and the Transtheoretical Model (Biddle
et al., 2023; Davis et al., 2015; Gourlan et al., 2016; Rhodes, McEwan, &
Rebar, 2019). More recently, we have seen additional theoretical ap-
proaches (e.g., dual-process theories) applied to the study of physical
activity behaviour change, and the development of practical frameworks
designed to guide behaviour change interventions.
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Many of the theories that have dominated the last 25 years of
physical activity behaviour research are rooted in social cognitive
principles (Rhodes, McEwan, & Rebar, 2019). The prominence of these
theories stems from the notion that social cognitive variables (e.g., be-
liefs and intentions) are the most proximal and modifiable factors
influencing behaviour (Conner & Norman, 2015). These theories are
underpinned by the premise that people act (at least in part) according
to expectancies and values of behavioural outcomes, typically
comprising perceived control of behaviour and intentions or expecta-
tions (Armitage & Conner, 2000). In essence, social cognitive ap-
proaches to physical activity behaviour assert that “individuals will
intend to be physically active if they believe that (a) physical activity is
important, and (b) they are truly capable of enacting activity” (Rhodes,
McEwan, & Rebar, 2019, p. 101). To illustrate, the Theory of Planned
Behaviour (Ajzen, 1991) is a widely-adopted theory that uses a social
cognitive approach to explain and predict behaviour. A core premise of
the Theory of Planned Behaviour is that intention is the primary driver
of behaviour, and that attitudes, subjective norms (beliefs about social
pressure or expectations), and perceived control of the behaviour
contribute to intentions (Ajzen, 2020). Further, the degree of actual
control over the behaviour moderates the effect of intention on behav-
iour. Despite criticism over time (Sniehotta et al., 2014), the Theory of
Planned Behaviour has influenced many other theories of behaviour (see
Michie et al., 2014) and consists of constructs embedded within, or
related to, other prominent theories, such as Social Cognitive Theory
(Bandura, 1986; see Beauchamp et al., 2019 for a comprehensive
overview in its application to physical activity). There is evidence, for
example, that perceived behavioural control is highly correlated with
self-efficacy (yet they remain conceptually distinct, and predict behav-
iour differently depending on experience engaging in that behaviour;
Parkinson et al., 2017). Although these theories remain popular for at
least partially explaining people’s behaviours, one criticism of many
social cognitive approaches is the overemphasis on the individual as the
primary driver of behaviour change, and the lack of attention paid to
environmental (or external) influences, and/or automatic,
non-conscious behavioural processes (Rhodes, McEwan, & Rebar,
2019).

Beyond social cognitive theories, a substantial body of work in the
physical activity behaviour domain (and indeed many other domains)
has been underpinned by Self-Determination Theory (Deci & Ryan,
1985, 2000; see Ryan & Deci, 2024, for a recent and brief overview). In
fact, Self-Determination Theory is likely the most commonly applied
theory in relation to physical activity and exercise psychology research
over the past 25 years (Brand & Ekkekakis, 2021). Self-Determination
Theory is a broad organismic dialectical theory of human motivation,
behaviour, and wellbeing, comprised of six mini-theories that outline
the underlying conditions that promote motivated behaviour (Hagger,
Hankonen et al., 2020; Ryan & Deci, 2019). It is beyond our scope to
describe these mini-theories in detail (instead, see Ryan, 2023); how-
ever, two in particular have been frequently explored in physical activity
contexts; these correspond to Basic Psychological Needs Theory and
Organismic Integration Theory (Rhodes, McEwan, & Rebar, 2019).
Organismic Integration Theory delineates differences between types of
extrinsic motivation—from controlled external pressure (e.g., to avoid
punishment), to more autonomous forms of motivation (e.g., pursuit of
activities that are integrated with one’s values; Ryan & Deci, 2019). In
addition to explicating extrinsic motivation, Organismic Integration
Theory depicts motivation on a continuum from amotivation (i.e., a
complete lack of drive to engage in a behaviour), through extrinsic
motivation, to intrinsic motivation (i.e., engaging in a behaviour
because it is inherently enjoyable). Basic Psychological Needs Theory is
centred on the notion that humans have three universal psychological
needs—autonomy, relatedness, and competence—that affect wellbeing
depending on the degree to which they are satisfied or thwarted
(Vansteenkiste et al., 2023). From a behaviour change (and mainte-
nance, which we explore later) perspective, the focus of
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Self-Determination Theory on the quality of motivation for a behaviour
(as opposed to just quantity) is unique in comparison to other theoretical
frameworks (Teixeira et al., 2020). There is ample evidence supporting
the notion that, if environments are structured such that one’s psycho-
logical needs are satisfied, those individuals will experience a higher
quality of motivation (i.e., more autonomous motivation) for pursuing
physical activity, and, therefore, will be more physically active
(Ntoumanis et al., 2021; Ryan et al., 2022; Sheeran et al., 2020). Positive
effects of need support have also been widely reported in the sport-based
psychology literature (e.g., Mossman et al., 2024; see Ryan et al., 2022
for a meta-review of Self-Determination Theory research).

The above theories focus predominantly on conscious, deliberate
evaluations of a behaviour or stimulus. Dual-process frameworks, which
have received increased attention in health and physical activity
research in recent years (and for even longer in cognitive psychology; e.
g., Smith & DeCoster, 2000), offer a different perspective to the reasons
for someone engaging in a behaviour. At the time of PSE’s emergence at
the turn of the century, scientific articles on dual-process frameworks in
physical activity were scarce. A Google Scholar search of “dual-process”
and “physical activity” reveals only 38 articles published in 2000,
compared to more than 800 published in 2024 (perhaps attributable, in
part, to increased scholarly and public interest following the widespread
commercial success of Daniel Kahneman’s 2011 classic text, Thinking,
Fast and Slow)." The rise in interest in dual-process models has also been
driven by evidence that intention accounts for only some of the variance
in behaviour (and even less in change in behaviour; Feil et al., 2023;
McEachan et al.,, 2011; Rhodes & de Bruijn, 2013). Dual-process
frameworks are labelled as such due to their inclusion of fast, auto-
matic, ‘non-conscious’ processes that influence behaviour alongside
more reflective, conscious processes (Rhodes, McEwan, & Rebar,
2019).? These non-conscious processes are purported to act as an effi-
cient ‘default’ driver of behaviour unless people have the motivation and
capacity to modify their behaviour (Evans & Stanovich, 2013; Wood &
Riinger, 2016). Consequently, self-regulation (i.e., one’s ability to
manage, control, or adapt behaviours, emotions, and response ten-
dencies to achieve future desired goals; see Englert & Taylor, 2021;
Hennessy et al., 2020) is often considered within dual-process frame-
works (Houlihan, 2018). Similarly, contemporary physical activity
behaviour change theories, such as Affective-Reflective Theory (Brand &
Ekkekakis, 2018), incorporate both automatic (affective) valuations of a
behaviour and deliberate (reflective; self-control-driven) evaluations of
stimuli to exercise (see Brand & Ekkekakis, 2021).

Within dual-process frameworks, a range of non-conscious processes
are posited to influence behaviour. For example, automatic evaluations
refer to one’s rapid, automatic association between a stimulus (e.g.,
physical activity) and feelings of favourability or unfavourability (e.g.,
pleasant or unpleasant; Rebar et al., 2016; Zenko & Ekkekakis, 2019);
and habits represent impulses to act, based on associations between a
cue (e.g., time of day) and a behaviour learned through repetition of the
behaviour in the presence of the cue (Gardner et al., 2024). There is
growing evidence regarding the influence of non-conscious processes on
physical activity behaviour (Rebar et al., 2016)—particularly with
respect to habits (Rhodes, McEwan, & Rebar, 2019). Habits have been
shown to predict physical activity behaviour independent of intentions,

! Despite initial widespread acclaim and undoubted influence on the increase
in interest in dual-process frameworks, Thinking, Fast and Slow has also received
some notable criticism, including from Kahneman himself (for example, see
https://replicationindex.com/2020/12/30/a-meta-scientific-perspective-on-
thinking-fast-and-slow/).

2 Although the term ‘dual-process’ implies that processing features exist in
one of two possible ‘systems’ (reflective or non-conscious), some cognitive
scientists have noted that this typology may be flawed and, instead, psycho-
logical processes likely involve a combination of reflection and automation (see
Melnikoff & Bargh, 2018).
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and may partially mediate the relationship between past and future
behaviour (Hagger et al., 2023). Our understanding of habits is evolving
rapidly; recent developments include temporal influences of preparation
and initiation phases of habits (Hardwick et al., 2019), the role of the
complexity of behaviour (Phillips & Mullan, 2023), and interactions
with self-control (Gardner et al., 2020).

Many of the above theoretical frameworks address specific de-
terminants of behaviour; for example, social cognitive theories are pri-
marily concerned with beliefs and cognitions (Conner & Norman, 2015).
And, although this body of work has proved valuable for understanding
why people may undertake (or avoid) certain health behaviours, these
theories often do not provide targeted, practical guidance for re-
searchers and practitioners as to how they can best help people change (i.
e., increase, decrease, initiate, or cease) their behaviour. At times during
the last 25 years, we have seen well-articulated calls for an applied
science that is focused more explicitly on the process of ‘change’ within
the broader health behaviour literature (e.g., Aunger & Curtis, 2016;
Sheeran et al., 2017). Fortunately, a number of theory-informed
frameworks have emerged and been tested that focus on identifying
the factors or strategies that elicit behaviour change within in-
terventions. These frameworks have been described as ‘meso-level’
theoretical approaches, with a strong theoretical evidence base, but
designed to assist health promoters in implementing behaviour change
(Rhodes, McEwan, & Rebar, 2019).

One example of an approach designed to capture multiple elements
of behaviour change (and specifically to address the ‘gap’ between in-
tentions and behaviour), is the multi-process action control (M-PAC)
framework (Rhodes, La et al., 2021). The M-PAC has been referred to as
a ‘meta-construction’ of multiple traditions of behaviour research, and
thus integrates reflective, regulatory, and reflexive mechanisms (dis-
cussed above) together in a hierarchical, causal, and interrelated
structure with implications for intentions and translating those in-
tentions into action (i.e., action control; Rhodes, 2017, 2021). To add
practical value, Rhodes (2017) also included a description of behaviour
change techniques (see below) that have the capacity to influence these
reflective, regulatory, and reflexive processes in adopting and main-
taining behaviour. Overall, the M-PAC approach provides insight into
the factors most likely to affect (a) reflective processes that help people
establish behavioural intentions, (b) regulatory processes that support the
adoption of a behaviour, and (c) reflexive processes that engender sus-
tained action control (e.g., physical activity engagement and mainte-
nance; Rhodes, 2021). There is evidence to support the notion that each
component of the M-PAC framework predicts variance in physical ac-
tivity behaviour (Porter et al., 2024), and that M-PAC constructs are
changeable over time and may lead to changes in physical activity (see
Rhodes, La et al., 2021).

In a similar vein, the Behaviour Change Wheel (Michie et al., 2011)
provides both a model of behaviour change and guidance for interven-
tion design. The causal, explanatory aspect of the Behaviour Change
Wheel is that, for a behaviour to occur, it is necessary for one to have
sufficient capability (physical and psychological), opportunity (social and
physical), and motivation (automatic and reflective). Additionally, it is
proposed that capability and opportunity can shape motivation, and that
behaviour has a bi-directional relationship with all three proposed an-
tecedents (labelled together as the COM-B model; Michie et al., 2011).
The COM-B model underpins the practicality of the Behaviour Change
Wheel, whereby specific intervention functions (e.g., education, incen-
tivisation) are linked to target constructs (capability, opportunity,
motivation) that are most valuable for stimulating behaviour change in
any given context. The Behaviour Change Wheel is also designed to align
with other models (such as the Theoretical Domains Framework; Atkins
etal., 2017; Cane et al., 2012; Mather et al., 2022), and is supported with
well-established taxonomies and ontologies detailing specific behaviour
change techniques (Marques et al., 2024; Michie et al., 2013). These
frameworks, perhaps most prominently the Behaviour Change Tech-
nique Taxonomy (Abraham & Michie, 2008; Michie et al., 2013, 2015),
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establish a common language and ‘toolkit’ for intervention content and
methods, and have become widely used in behaviour change research
(Carey et al., 2019; interested readers may also visit www.human
behaviourchange.org, for practical resources and information on
recent advancements). The Behaviour Change Technique Taxonomy
aligns with Rhodes, McEwan, and Rebar’s (2019) description of a
‘meso-level’ approach, presenting theoretically underpinned techniques
with the aim of helping intervention designers target and be intentional
in changing people’s behaviours (Michie et al., 2021). These techniques
include, for example, goal-setting, self-monitoring, prompts, and verbal
persuasion about capability (Michie et al., 2013), with evidence sup-
porting the effectiveness of many of these techniques in changing
physical activity behaviour (e.g., Samdal et al., 2017). Some researchers
have criticised these large-scale, prescriptive frameworks for reducing
variability in practice (Ogden, 2016) and restricting attention paid to
nuances in individuals’ context and behaviours (Walsh & Foster, 2021).
Ogden (2016), in their criticism of systemisation, questioned whether
integration of behaviour change theories within a single structure ‘sol-
ves’ problems, noting the potential consequences for scientific creativity
and independence when ideas become invariable and accepted as truths
beyond critique. Nonetheless, these frameworks are valuable for
achieving replicability, aiding consistency in reporting, and identifying
effective (and ineffective) intervention ‘ingredients’. In doing so, these
frameworks have substantively advanced our collective ability to con-
nect theory and practice through an improved understanding of specific
behaviour change mechanisms (Schenk et al., 2024).

2. Looking forward: advancing the science and practice of
physical activity behaviour change

Having looked back at key trends in the physical activity behaviour
change literature, we turn our attention now to looking forward. In
doing so, we present a series of ‘calls to action’ for researchers and
practitioners working in this area—reflecting on new approaches,
emerging ideas, and overlooked questions regarding behaviour change
theory and methods. We ground these recommendations in recent
commentary within our field (e.g., Rhodes, McEwan, & Rebar, 2019) as
well as developments in other related areas (e.g., social psychology,
clinical trial design). Taken together, we hope these calls to action will
contribute to continued development of our understanding and appli-
cation of physical activity behaviour change.

2.1. Spotlighting the change in behaviour change

Our understanding of behaviour in a general sense is often not
separated from the more specific issue of what it takes to change a
particular behaviour. Behavioural theories help explain or predict why a
behaviour may or may not occur. Questions of behaviour change,
though, are more closely focused on the dynamic processes influencing
how a behaviour begins, ends, increases, or decreases over time (Davis
et al., 2015). Understanding the determinants of behaviour in a general
sense is of course central to understanding how best to design and
deliver targeted behaviour change interventions (Hagger, 2025). The
Theory of Planned Behaviour, for example, is not a theory of behaviour
change (Ajzen, 2015), but has been used widely in behaviour change
interventions (Davis et al., 2015; Hardeman et al., 2002). Importantly
though, the degree to which a psychological construct (e.g., intention)
predicts health behaviour may not necessarily be mirrored by the degree
of change that results in a specific health behaviour when targeting that
construct (Sheeran et al., 2017). We believe the field of physical activity
behaviour change research would be meaningfully progressed by
considering the precision with which we think about changing behav-
iour—and importantly, by adopting dynamic theories and innovative
research methods (and analytic approaches) that allow us to more pre-
cisely study, measure, and manipulate change.

As outlined earlier, much of the work on physical activity behaviour
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change has been based on a handful of theories—many of these theories
are ‘static’ in that they do not seek to predict changes over time or ac-
count for non-linear processes (Michie et al., 2014). As Ajzen (2015)
highlighted, for instance, many theories and models are typically not
investigated or applied in such a way as to examine feedback loops.
Historically, cross-sectional and prospective correlational designs have
often been used to identify variables that correlate with physical activity
behaviour (see Bauman et al., 2012, for a review of literature exploring
correlates of physical activity). This approach has given insight into the
demographic, environmental, psychosocial, and behavioural factors
associated with physical activity; however, it does not account for the
complexity, nonlinearity, and dynamicity of human behaviour (Heino
et al., 2021). To better understand the psychological processes that in-
fluence how physical activity behaviour changes over time, we
encourage the adoption of dynamic models, study designs, and analyses.
There is merit, for instance, in greater application of dynamic concep-
tual frameworks for physical activity behaviour. As an example, Garcia
et al. (2017) presented a dynamic model of behaviour from a social
cognitive perspective that explicitly outlined the reciprocal relationship
between behaviour, the social environment, and intentions. Similarly,
complex dynamic systems (see Hofmann et al., 2020; Uleman et al.,
2024) are another approach that would better represent how multiple
causal networks interact and influence the individual processes related
to behaviour change. Uleman and colleagues (2024), for instance, re-
ported 36 causal links in the trajectory of depressive symptoms in
response to a stressor, with interplay between variables such as sleep
disturbance, prosocial behaviour, and loneliness. Exploring and devel-
oping causal networks in physical activity research (e.g., in the course of
sport participation after injury) would enable researchers to target
specific causal pathways upon which they could intervene.

We can also better model and induce change through the way we
approach study design. Intensive longitudinal methods (typically
involving regular, repeated, real-time, and ‘real-world’ data collection)
offer the ability to explore research questions such as “what within-
person process underlies a person’s changes, and how do people differ
in this process?” (lida et al., 2023, p. 329). Such designs also allow for a
more accurate reflection of behaviours in the natural setting in which
they occur (Harari & Gosling, 2023; see Perski et al., 2022, for a recent
review of these designs in the study of health behaviours). Recent
technological advancements are making intensive longitudinal data
collection more accessible and informative (Dunton, 2017). For
instance, sensors on smartphones allow us to gather information on
temporal, physical, spatial, behavioural, digital, and social contexts
while someone is engaging in physical activity (Harari & Gosling, 2023).
Access to data of this nature can guide researchers as to when, how, and
how much to intervene to have the largest effect on behaviour change.
Intensive longitudinal methods also permit more dynamic modelling
approaches to data analysis. Ruissen, Zumbo, and colleagues (2022), for
example, highlight statistical approaches (e.g., dynamic structural
equation modelling; Asparouhov et al., 2018) used more frequently in
other fields that could be applied to physical activity research (although,
see Ruissen, Beauchamp, et al., 2022, for an example in the physical
activity domain). When used to analyse intensive longitudinal data, such
dynamic approaches could provide insight into physical activity
persistence over time depending on changes in another variable that can
be measured repeatedly (e.g., affect, intention).

Just-in-time adaptive interventions (JITAIs) are another relatively
recent development in intervention design that take advantage of data
derived from improved technological capabilities (and dynamic models
of behaviour; Spruijt-Metz & Nilsen, 2014). JITAIs allow the delivery of
adapted, tailored support to participants depending on their context and
internal state, typically monitored through wearable and mobile devices
(Nahum-Shani et al., 2018). In doing so, participants can receive an
intervention when they are likely to be most receptive (e.g., based on
time of day, weather, affect, or current activity; Nahum-Shani et al.,
2018). And, through ongoing developments in artificial intelligence (AI)
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and machine learning, participants can receive interventions that are
highly personalised (Vandelanotte et al., 2023). There is promising
preliminary evidence supporting the use of JITAIs in changing physical
activity (Hardeman et al., 2019) and other health (Wang & Miller, 2020)
behaviours; however, there is a need for larger scale effectiveness trials
(Willms et al., 2024) and integration with dynamic theories of behaviour
(Nahum-Shani et al., 2018). Interestingly, with a growing evidence-base
for the effectiveness and noninferiority of Al-based chatbots (relative to
human interaction) within traditional cognitive behavioural therapy
(Kuhail et al., 2024; Zhong et al., 2024), the use of such chatbots within
JITAIs (as proposed by Vandelanotte et al., 2023) could play an
important role in how we design and deliver a new generation of
physical activity behaviour change interventions. Al chatbot-based in-
terventions have begun to appear in the physical activity field with
mixed evidence (Yang et al., 2025). Nonetheless, as the quality of the
technology continues to improve, these tools have the potential to
deliver on-demand, personalised, engaging support to promote change
in physical activity behaviour beyond the capacity of human-led sup-
port. Further work is required to establish best-practice JITAI develop-
ment and implementation.

In terms of trial design, it is also worth noting the potential of
adaptive platform trials as an innovative way with which we could study
and manipulate physical activity behaviour change. Typically applied to
date in clinical (e.g., healthcare, hospital) settings, adaptive platform
trials allow for the investigation of multiple interventions simultaneously
and in perpetuity, under a single trial architecture (Angus et al., 2019).
Importantly, the adaptive element of the design lies within the incor-
poration of within-trial adaptations—rules derived from algorithms
that, for example, inform whether an intervention should be modified,
added to, or removed from the trial, or whether randomisation or allo-
cation ratios are amended based on interim analyses (Angus et al., 2019;
Koenig et al., 2024). Such an approach offers greater efficiency in
research, fewer participants randomised to interventions that turn out to
be inferior, and ongoing intervention quality improvement (see Angus
et al., 2019, for an overview of considerations for conducting adaptive
platform trials; see also Griessbach et al., 2024; Koenig et al., 2024).

Adaptive platform trials are, to date, largely absent from the physical
activity behaviour change literature. However, these designs (and
modified alternatives; e.g., see Blackwell et al., 2023, for a description of
‘leapfrog’ trials) may significantly progress our study of physical activity
behaviour change. As an example, researchers interested in the effec-
tiveness of goal setting processes for exercise adoption may randomise
participants to various interventions utilising different (or different
combinations of) goal setting characteristics (e.g., source—self-set
versus collaboratively-set versus assigned by others; specificity—open
versus specific goals). As the trial progresses, interim analyses allow
researchers to explore which interventions are leading to more prom-
ising results, determining whether some interventions (or components
within interventions) are halted, added, or modified (e.g., an increased
dose, different mode of delivery, or additional ‘technique’ components
included). These analyses also guide how participants continue to be
randomised (i.e., preferential allocation to more effective in-
terventions). In our hypothetical example, it is conceivable that an
assigned goals condition (where researchers give exercisers a goal to
achieve without consultation) leads to poorer motivational outcomes,
reaching an intervention end-point of a pre-defined decision algorithm.
This intervention would (or could) then be ceased, and a new inter-
vention component added. Similarly, in our hypothetical example,
promising findings might point to improvements in motivational pro-
cesses among participants within a collaborative goals condition, but no
increase in actual exercise engagement. In such an instance, the research
team could, therefore, choose to modify this intervention by adding, for
example, a self-monitoring component. The trial would continue to run,
with ongoing alterations made to specific interventions depending on
the decision algorithm.

Due to the fast pace with which interventions can be developed and
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tested, and the ease with which intervention components can potentially
be modified (e.g., dose, behaviour change techniques), adaptive plat-
form trials also hold promise for the design of physical activity in-
terventions for mental and physical health conditions (Blackwell et al.,
2023; Schmitz et al., 2025). Further, the use of technology to collect data
(as discussed above) integrates well with adaptive platform trial designs,
in that these measurement methods allow for (within trial designs that
rely on) rapid, frequent insight into the effectiveness of (and engage-
ment with) each intervention in the trial. The use of adaptive platform
trial design(s) is not without its challenges—for instance, the substantial
upfront time and funding investment required, and statistical and
logistical complexity (Angus et al., 2019; Gold et al., 2022). Nonetheless,
this trial architecture holds substantial potential for stimulating a new
generation of physical activity behaviour change research.

2.2. After the party is over: studying maintenance of physical activity
behaviours

In their meta-analysis, McEwan and colleagues (2022) reported
empirical evidence illustrating the challenge that physical activity re-
searchers have recognised for decades (Marcus et al., 2000); that
although behaviour change interventions (i.e., the ‘party’, in their
metaphor) may improve (or change) physical activity in the short term,
these changes are difficult to maintain over time (i.e., after the ‘party’ is
over). In terms of proposed causal influences, most of the prominent
theories that are used in our field do not delineate the maintenance of
behaviour from its initial adoption (Rhodes & Sui, 2021). Traditionally,
maintenance of physical activity has often been viewed through the lens
of an arbitrary time, frequency, and/or consistency threshold (Dunton
et al., 2022). There are, however, differences in the proposed theoretical
underpinnings of behaviour change and behaviour maintenance
(Kwasnicka et al., 2016). Rhodes and Sui (2021), for instance, described
maintenance as a process whereby the mechanisms of action deter-
mining physical activity behaviour differ markedly from the mecha-
nisms of action required to first initiate behaviour. Rhodes and Sui
(2021) used the example that although task self-efficacy may be closely
tied to the initiation of physical activity, it may have little mechanistic
influence on the maintenance of physical activity (and instead, con-
structs like habit or identity may be more salient). Dunton and col-
leagues (2022) also presented a novel conceptualisation of physical
activity maintenance, highlighting five key ‘inflection points’ in the
trajectory of physical activity behaviour—initiation, adoption success,
maintenance success, maintenance vulnerability, and maintenance
failure. In light of evidence pointing to the unique challenges and
mechanisms involved in maintaining, and not just changing, physical
activity (McEwan et al., 2022), it is important that we approach each of
these behavioural stages in a systematic and targeted way.

At the most fundamental level, we should seek opportunities to
extend our data collection windows to establish and test moderators of
maintenance outcomes (Whatnall et al., 2021). Beyond this, or as part of
such an effort, intensive longitudinal methods (and accompanying data
analysis approaches) also provide a way that we could not only expand
our understanding of within- and between-person variations in behav-
iour maintenance, but also shed light on the features of each phase of
maintenance proposed by Dunton et al. (2022). For example, mainte-
nance vulnerability—characterised by a reduction in physical activity
beyond that considered to be a ‘natural’ fluctuation—could be identified
(and potentially remediated) before one reaches a further point of
maintenance failure. Indeed, by identifying maintenance-related vul-
nerabilities earlier and with more precision, we may be able to better
tailor our intervention efforts (e.g., in a JITAI delivered through a mo-
bile app, targeted prompts). Repeated assessment of behaviour change
and maintenance mechanisms (e.g., outcome expectancies,
self-determined motivation, habits) would also allow us to better model
at what point in the maintenance stage each mechanism is most influ-
ential as a predictor of continued, discontinued, and/or fluctuations in
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behaviour.

As noted above, many behaviour change theories do not separately
define maintenance or delineate it from change (Rhodes & Sui, 2021);
there are exceptions, however, that do explicitly consider a maintenance
stage and an associated set of maintenance-related processes or pre-
dictors. The constructs in these frameworks are useful for informing
more targeted study and support for physical activity maintenance. The
M-PAC framework (Rhodes, 2021), for example, proposes that adoption
of (i.e., initial change in) a behaviour occurs through regulation pro-
cesses, but that behaviours are maintained through the establishment of
reflexive processes (identity and habit). Similarly, the health action
process approach model (HAPA; Schwarzer, 2008) considers the con-
structs involved in maintenance (e.g., coping self-efficacy) separately to
those involved in forming intentions to begin a behaviour. Despite such
theorising related to the distinct psychological processes involved in
adoption versus maintenance, it is noteworthy that sustained empirical
investigation into maintenance mechanisms is lacking (Zhang et al.,
2019). With this in mind, theoretical frameworks like the M-PAC or
HAPA offer a promising jumping-off point for increased attention
regarding the constructs that help turn behaviour change into successful
behaviour maintenance.

Adaptive study designs, such as adaptive platform trials described
above, are also (to date) an under-utilised method for investigating
behaviour maintenance. Adaptive platform trials, for example, would
allow for the cessation, development, or modification of interventions
(and intervention arms) over time depending on their effectiveness in
promoting maintenance of physical activity. In a similar vein, sequential
multiple assignment randomisation trials (SMARTS), as an example of
another line of work in the broader field of adaptive interventions, are
multistage trials in which participants are randomised at defined, mul-
tiple decision points (Kidwell & Almirall, 2023). The value of such trial
designs is increasingly being recognised in physical activity research
(see Whiston et al., 2024, for a review of how they have been used). To
briefly illustrate how a SMART design may be used to explore physical
activity behaviour maintenance, one might consider a trial designed to
sustain exercise engagement for people who have recently experienced a
cardiac event. Participants, in such an instance, may initially be pro-
vided with supervised (i.e., in clinic) exercise for their first three months
post-cardiac event, and at three month post-event are encouraged to
maintain exercise in their own time—with randomisation to either
intervention arm A (e.g., an app that facilitates self-monitoring of ex-
ercise progress) or intervention arm B (e.g., an app that facilitates social
connection with other cardiac rehabilitation patients) to assess the
relative effectiveness of these approaches in supporting cardiac reha-
bilitation patients’ exercise maintenance. Data on behaviour and
engagement with the intervention, as well as on mechanisms of interest
(e.g., self-regulatory efficacy, outcome expectancies), could be collected
at regular intervals from the beginning of the trial. And, at the first
‘decision point’ (for example, 6 months post-event), participants who
had maintained their exercise behaviours may continue with their
maintenance intervention, whilst those who had not responded to the
intervention (i.e., low engagement, or reduced exercise behaviours)
would be re-randomised into intervention arms that provide additional
or alternative support (intervention conditions C and D). Data collec-
tion, in this example, would then continue for all participants, helping to
identify interventions, behaviour change techniques, and psychological
constructs that may support long-term maintenance of behaviour. The
example above also allows for the exploration of whether certain se-
quences of interventions (e.g., first receiving intervention A, and then
intervention C) most effectively facilitate maintenance of physical ac-
tivity. Importantly, as we look to the next generation of behaviour
change (and maintenance) science, these more adaptive or responsive
study designs will be aided by drawing from models that explicitly
inform us about maintenance processes (e.g., Dunton et al., 2022).
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2.3. Broadening a literature that is predominantly ‘WEIRD’

In the 2010 volume of Behavioral and Brain Sciences, Henrich and
colleagues spotlighted our overreliance on Western, Educated, Indus-
trialised, Rich, and Democratic (WEIRD) populations within psycho-
logical and behavioural sciences. Their article, one of the most
consequential psychology papers published during PSE’s 25-year exis-
tence, has been cited more than 16000 times (Google Scholar) and drew
attention to the problems of generalising psychological findings and
theories developed from WEIRD (and most often American) samples.
Diversity (or a lack thereof) in sampling is as pertinent today as it was in
2010 and the decades prior (Alcantara et al., 2020; Apicella et al.,
2020)—and, although this challenge exists across the psychological and
behavioural sciences (and its various subdisciplines), it warrants
comment here specifically with respect to physical activity behaviour
change. Given the maturity of contemporary physical activity behaviour
change research, it is incumbent that we now target greater socio-
demographic, contextual, and cultural diversity in our work.

We encourage researchers working in this area to broaden the
boundaries of what is known about, and the populations involved in,
behaviour change (Chalabaev et al., 2023), and to consciously consider
the intersectionality that is inherent in such work. More concerted ef-
forts to adopt (and promote) non-WEIRD ways of living and thinking is
needed (see Li et al., 2025, for recent work adopting an Eastern philo-
sophical perspective for a non-WEIRD population, instead of a Western
perspective). Attempts to conduct research appropriately within its so-
cial context should include reflexivity—consideration of one’s own
positionality—as a crucial methodological process (Clancy & Davis,
2019). Indeed, in writing this call to action, we recognise our own po-
sition as researchers from WEIRD contexts, and its influence on our
ability to truly recognise what is necessary for advancing health
behaviour change in non-WEIRD settings. Researchers should also
examine how unique and important factors influencing behaviour
change emerge when viewed through population, societal, and cultural
perspectives (see Etherington et al., 2020; Heard et al., 2020). Framing
research  within a multilevel, socioecological perspective
(Bronfenbrenner, 1977)—and directing concerted effort to working with
marginalised, diverse, and underserved (i.e., non-WEIRD) pop-
ulations—will expand our understanding of the above factors, and
identify novel strategies to address population and geographic diver-
gence in behaviour change processes (Hagger, 2025). There is a need to
adopt research methodologies in consideration of cultural prax-
is—McGannon and Smith (2015), for instance, highlight narrative in-
quiry and discursive psychology as two qualitative methodologies
researchers might use in pursuing a nuanced understanding of the
intersection of theory and lived culture. Additionally, cultural adapta-
tion within health behaviour change interventions is increasing in
prevalence and is generally effective in improving health outcomes
(Barrera et al., 2013; Fischer et al., 2024). Fewer examples exist, how-
ever, within physical activity settings (see Murray et al., 2017, for one).
And, where collaborative approaches such as ‘citizen science’ are
proliferating in health and physical activity research, the majority of
studies have not focused on intervention development with underserved
or diverse populations (Marks et al., 2022).

The importance of participatory approaches (e.g., co-design) in
designing interventions with—instead of for—populations is becoming
more apparent (Grindell et al., 2022), particularly when aiming to
facilitate behaviour change in marginalised and ‘diverse’ populations
(Khan et al., 2024). Co-design is a broad methodology that places re-
searchers and community members in partnership with the goal of
identifying needs, promoting trust, and empowering the voices of the
intended recipients of an intervention (Grindell et al., 2022). Principles
and techniques embedded within co-design (see Constantin et al., 2022;
Kilfoy et al., 2024, for recent reviews on methods) will improve our
collective ability to make meaning for, and tailor work to, the pop-
ulations that have traditionally received the least attention in our field.
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Most importantly, in a practical sense, more consistent use of co-design
practices with non-WEIRD populations will also generate more accept-
able, appropriate interventions for these groups, fostering engagement
with interventions (and, potentially, substantively improving outcomes
for those in need of support; Grindell et al., 2022). In addition, such
efforts may also advance our knowledge of population- and/or
context-specific mediators, broader mechanisms of change, effects, or
theoretical frameworks.

As an illustration, consider a research team working to develop a
school-based physical activity intervention for adolescents in a regional
or remote Indigenous Australian community. Instead of transferring in
or modifying an existing intervention (for example, a successful self-
determination theory protocol from an inner city setting), researchers
using a co-design approach would engage in extensive collaborative and
shared learning activities to understand the complexities of the social,
environmental, and cultural context impacting the focal community.
The methods, procedures, and evaluation strategies that they subse-
quently employ could range from ‘traditional’ tools (e.g., interviews,
focus groups), to more context- and population-specific approaches that
are responsive to community members’ own ways of knowing, doing,
and being (e.g., storyboards or scenarios; Grindell et al., 2022; Slattery
et al., 2020). A resultant multi-component, community-led intervention
may be designed using (for example) principles of connection to the land
and community, and would offer insight into context-specific meaning
regarding identity and interpersonal connection. Greater use of such
approaches would enrich our appreciation of population, community,
spiritual, and cultural factors. Indeed, by pursuing such an approach our
theories would develop, our methods would be more diverse and
tailored, and our research impact (potentially) more meaningful. And,
although our hypothetical example is pertinent in Australia, there are
many other countries where similar principles may be brought to work
with other First Nations peoples (e.g., Canada, New Zealand, Norway),
and countless more settings where other diverse (e.g., migrant, refugee,
disability) populations deserve targeted and considered attention (for a
real-world illustration of how WEIRD conceptualisations of health do
not necessarily translate across contexts, see Kingsley et al., 2009). In
sum, by incorporating collaborative, participatory principles, and more
explicitly focusing on marginalised, under-researched (non-WEIRD)
populations (and better considering their perspectives), we will begin to
better address our obligation for a more equitable science of physical
activity behaviour change for all individuals in diverse contexts.

2.4. 'Thinking fast’: better understanding and measuring automatic
processes

Dual-process models represent the most significant recent expansion
in terms of theoretical approaches to the study of physical activity
behaviour change and maintenance (Rhodes, McEwan, & Rebar, 2019).
Despite growing interest, though, these approaches remain
under-utilised/researched compared to more traditional perspectives (i.
e., those emphasising reflective, deliberate processes; Brand & Ekkeka-
kis, 2021). As a result, there remains substantial scope to better under-
stand and investigate automatic, non-conscious processes in physical
activity behaviour change research. Revisiting our earlier point
regarding the adoption of dynamic theories, we consider it important
that we progress our understanding of how automatic processes impact
reflective processes, how those processes independently and collectively
impact behaviour, and in turn, how behaviour impacts automatic (and
reflective) processes. Browning and colleagues (2024), for instance,
recently reported that affective judgements (reflective, conscious affect
toward physical activity) more strongly predicted physical activity be-
haviours when they were congruent with automatic affective evalua-
tions (rapid affective response to a stimulus; often labelled ‘implicit
attitudes’). That is, when one’s automatic affective evaluations and their
affective judgements are positive, their affective judgements strongly
predict increased engagement in physical activity behaviour. If this is
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not the case (e.g., if automatic evaluations are negative or ambivalent
while reflective judgements are strongly positive), one has to draw upon
cognitive resources (e.g., conscious contemplation of benefits of phys-
ical activity) to overcome their automatic response; thus, decreasing
their likelihood of engaging in physical activity. Discoveries like these,
grounded in  contemporary  dual-process  theories (e.g.,
Affective-Reflective Theory; Brand & Ekkekakis, 2018), inform how we
might intervene to modify automatic processes and change physical
activity behaviour. Accordingly, interventions that target both auto-
matic affective evaluations (e.g., through evaluative conditioning; see
Moran et al., 2023) and affective judgements (see Rhodes, Gray, &
Husband, 2019) may be more effective for physical activity behaviour
change than those that only target one of those constructs (Browning
et al., 2024).

The measurement of non-conscious processes has also been the
subject of ongoing debate. Typically, automatic processes such as af-
fective evaluations are assessed in contemporary studies through im-
plicit measurement tools (hereafter, referred to as ‘implicit measures’)
that require participants to quickly respond to stimuli, ostensibly
revealing non-conscious associations with or attitudes toward an im-
plicit psychological process that is inferred through response time(s)
(Chevance et al., 2019; Znanewitz et al., 2018). The use of implicit
measures gained traction due to (a) the purported advantages over
self-report measures (e.g., resistance to social desirability biases, more
suitable access to ‘unconscious’ thoughts; Corneille & Gawronski, 2024),
and (b) the incompatibility of using self-report approaches to measure
certain implicit processes (e.g., habit; see Hagger, 2019). However,
implicit measures have also been questioned in terms of their reliability
evidence, intercorrelations with data derived from other tools, and
susceptibility to contextual influences (Zenko & Ekkekakis, 2019). In
fact, there is recent evidence that implicit measures are also prone to
biases (social desirability and others) and may not in fact be superior to
self-reports for measuring unconscious thoughts and feelings (see Cor-
neille & Gawronski, 2024, for a critical overview). There has also been
recent attention on broader potential ethical issues related to measuring
automatic process to then target people’s behaviours through these
processes (Kuyer & Gordijn, 2023). In addressing issues on their
assessment, we are not advocating for the exclusive use of any one type
of automatic process measurement. Instead, echoing recent calls for
advancing measurement of automatic processes in our field (e.g., Rho-
des, McEwan, & Rebar, 2019; Zenko & Ekkekakis, 2019), we recom-
mend that researchers conduct rigorous psychometric testing, improve
reporting of their rationale for using a measurement tool, and be judi-
cious with their selection of implicit measures (e.g., see Corneille &
Gawronski, 2024; Watson et al., 2022).

Given the developing nature of this field, it is important also to
monitor advancements in novel dual-process approaches. Recent work
on the Theory of Effort Minimisation in Physical Activity, for example, is
based on the notion that one’s automatic tendency toward behaviour
that minimises energy usage (e.g., sedentary behaviour) may explain
why people who often intend to be physically active, are not (Cheval &
Boisgontier, 2021; Cheval et al., 2024; Parma et al., 2023). Cheval and
colleagues (2018) propose that physical activity and sedentary behav-
iours exist on a continuum (rather than being considered as two distinct
constructs), and that physical activity behaviour may result from
competing forces along that continuum. To overcome the attraction
toward a sedentary behaviour (e.g., being given the opportunity to sit
down), a greater degree of inhibitory control is required (Cheval et al.,
2020). The Theory of Effort Minimisation in Physical Activity is another
addition to our suite of theoretical frameworks, and may also inform
behaviour change interventions. For example, an intervention designed
to reduce perceived effort while exercising may improve affective as-
sociations with exercise, reducing the executive function (i.e., inhibitory
control) required to overcome the effort minimisation attraction (Cheval
et al., 2024). However, further empirical investigation of these
assumptions—in addition to the measurement challenges and
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dynamicity described above in relation to dual-process theories—is
required.

3. Conclusions

In the 25 years since the first volume of Psychology of Sport and Ex-
ercise, efforts to understand and improve health and physical activity
behaviours have grown rapidly. The diversity we now see in approaches
to studying physical activity behaviour—from social cognitive models
through to dual-process approaches and detailed practical tax-
onomies—has significantly improved our understanding and practice of
behaviour change. There remain, however, critical gaps and key op-
portunities that warrant further attention. We highlighted four such
‘calls to action’ for physical activity behaviour change research. Our
selection was and is far from exhaustive, but represents avenues that we
believe are priorities for the next generation of physical activity
behaviour change research and practice. We provided considerations
that encompass theoretical refinement, reflective and automatic pro-
cesses, co-design principles, contemporary trial design and research
methods, and technological innovations that may allow us to better
target behaviour change and maintenance. The last 25 years of research
in this field has built a compelling platform for the study of behaviour
change—the next 25 provide an opportunity to drive meaningful ad-
vancements that improve health equity and outcomes.
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