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Abstract

Inconsistencies are evident in definitions and interpretations of theory, application of theory, and reporting of
theory use within the behaviour change field impeding cumulative knowledge advancement. Standardised
frameworks and methods are needed to support the definition, application, and reporting of theory, and to assist
researchers in understanding how theory should be applied to build cumulative knowledge over time. Progress is
being made with the development of ontologies, taxonomies, methods for mapping interventions, and coding
schemes; however, consolidation is needed to improve levels and quality of theory use, and to facilitate the
translation of theory-driven research in practice. This paper discusses the importance of rigorous theory application
and reporting in health-related behaviour change research and outlines the need for a standardised framework that
supports both researchers and practitioners in designing, implementing, and evaluating theory-driven interventions
in a concrete and consistent manner. To this end, several recommendations are provided to facilitate the
development of a standardised framework that supports theory application and reporting in the behaviour change

field. Concrete and consistent theory application and reporting will permit critical appraisal within and across
studies, thereby advancing cumulative knowledge of behaviour change over time.
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Main text

Human behaviour lies at the heart of society’s most
pressing issues. A salient example is the Coronavirus
Disease 2019 (COVID-19) pandemic. In the absence of
widespread dissemination and uptake of efficacious vac-
cines, reducing the transmission of COVID-19 and halt-
ing the spread of the virus requires rapid, extensive, and
lasting behaviour change to enact protective behaviours
(e.g. hand hygiene, covering coughs and sneezes, wearing
face masks, staying home if you feel sick, and adhering
to social distancing measures across communities) [1].
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Noncommunicable disease, often referred to as chronic
disease, is another pressing public health crisis occurring
globally [2]. Rising rates in overweight and obesity,
metabolic syndrome, and associated chronic disease,
have been attributed to an increase in energy dense nu-
trient poor diets, decreased levels of physical activity,
and increased levels of sedentary behaviour [3-5]. Even
small changes in high-risk behaviours such as physical
inactivity, sedentary behaviour, and poor diet could have
a substantial impact on individual and population health
outcomes [2]. Consequently, understanding how to ef-
fectively change behaviours at both the individual and
population level is important and urgent [6, 7]. By link-
ing activities with outcomes, behavioural interventions
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can provide a more nuanced understanding of how the
desired outcomes in individual and/or population health
are being achieved (or not being achieved) [8].

Despite promising findings for the effectiveness of
health-related behaviour change interventions, the sys-
tematic accumulation of evidence and guidance regard-
ing how to develop effective, efficient, and scalable
interventions remains slow [9]. Intervention findings re-
ported are often highly variable, with many failing to
achieve the desired outcomes [9]. Moreover, many are
unable to be delivered at the scale required to bring
about population-level changes in health outcomes [9].
Understanding health behaviours, along with the charac-
teristics of interventions intended to influence them, is
fundamental in building a road map that can be reliably
drawn upon to elicit the desired outcomes in individual
and/or population health, thereby reducing avoidable
morbidity and mortality [10, 11]. To facilitate the devel-
opment of a cumulative knowledge base that can be reli-
ably accessed to understand how to deliver beneficial
change across different behaviours, populations, and
contexts, researchers and practitioners must adopt a the-
ory-driven approach that leverages the known benefits of
theory use across the complete intervention life cycle.

Definitions and interpretations of theory

The term “theory” has been defined in many varied ways
[12], often to the detriment of the field’s cumulative
knowledge base. Within both the behavioural and social
sciences several terms (e.g., orientation, concept, frame-
work, model, logic model, theory of change, system of
organisation, and so forth) are often used interchange-
ably with theory, and there remains a lack of generally
accepted terms to appropriately guide terminology use
among researchers and practitioners to support the con-
solidation of evidence and advancement of cumulative
knowledge [10]. Variable term use may, in part, reflect
differing philosophical orientations. Depending on philo-
sophical stance, scholars will hold different views regard-
ing what constitutes theory. For some, theory represents
a set of assertions or propositions, an abstract conceptu-
alisation of the relationships between entities, or as a
general principle that is applied to explain or predict
phenomena [13]. For others, theory refers to the verifica-
tion of facts, systems of organisation, law-like generalisa-
tions, and tested hypotheses [13]. Broadly speaking,
scientific theory may be viewed as an organised way of
thinking about observed phenomena; and when applied,
can reveal deeper understandings of how and why things
occur the way they do [13].

The lack of clarity surrounding what constitutes theory
in the behavioural and social sciences has been previ-
ously highlighted [10]; however, progress toward im-
proving the current state-of-play has been slow. Davis
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and colleagues [10] provide an expert consensus defin-
ition of theory which reads: “A set of concepts and/or
statements with specification of how phenomena relate
to each other. Theory provides an organising description
of a system that accounts for what is known, and ex-
plains, and predicts phenomena.” In line with this defin-
ition, theory can be associated with the evolution of
scientific knowledge and the notion of an objective, ex-
planatory lens upon the world [11, 13]. Consequently,
the cumulative outcome of rigorous empirical testing
and validation of theories across different settings is a
series of structured frameworks in which knowledge
may be coherently organised, accumulated, and ad-
vanced over time.

Benefits and importance of theory application

Theory application is an integral component in the de-
sign, implementation, and evaluation of behaviour
change interventions [14]. While effectiveness is often
the focus of arguments for or against theory [15], the
benefits of theory extend beyond effectiveness by deliv-
ering clearer, more nuanced explanations of the sets of
activities performed by interventionists and the resulting
interactions and outcomes for the individuals and/or
groups participating. Theory can advance research and
practice by identifying what works, for whom, how, why,
and when; thereby delivering a roadmap of how to de-
sign interventions that are more likely to achieve the de-
sired outcomes [10, 14, 16-19]. Table 1 provides a
synthesis of the known functions and benefits of theory
application across the life cycle of an intervention: plan-
ning, design, implementation, and evaluation.

As shown in Table 1, there are many functions and
benefits of rigorous theory application and explicit
reporting of theory use across the planning, design, im-
plementation, and evaluation of behaviour change inter-
ventions. Taken together, theory provides a structured
framework in which knowledge of how to change behav-
iour across different populations and settings can be co-
herently organised, accumulated, and advanced over
time [10, 11, 20].

The need to standardise theory application and reporting
Evidence for an association between theory use and in-
creased intervention effectiveness remains mixed [15, 30,
31]. Several systematic reviews find theory-based inter-
ventions generate larger effects than interventions which
do not report use of theory at all [23, 32-36]. Other re-
views of interventions incorporating theoretically derived
behaviour change techniques report similar associations
with increased effectiveness [37—39]. Some reviews re-
port equivocal or inconsistent support for theory-based
interventions [40—46], while others suggest that theory-
based interventions are less effective than interventions
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Table 1 Synthesis of theory application functions and benefits
Stage Objective Why ... theory How ... theory Source
Planning and Targeting What factors should be targeted to elicit  Identification of antecedents of behaviour or behaviour [20-23]
design the desired change (or maintenance) in  change. Isolation of mechanisms of action (e.g.,, mediators
behaviour? and moderators of behaviour or behaviour change) that
form intervention targets.
Planning, design, Mapping Which intervention components can be Means of selecting intervention components (activities, [16, 23,
and used to influence intervention targets in  strategies, and behaviour change techniques) that need to  24]
implementation the desired direction? be embedded and mapped within the intervention design
to ensure identified mechanisms of action will be
influenced in the desired direction.
Planning, design, Tailoring Who to target, with what, and when? Interventions (activities, strategies, and behaviour change [23, 25]
and techniques) can be tailored on a one to one or group
implementation (segmented) basis by ensuring theoretically identified
differences are catered for in intervention design and
implementation, thereby delivering more benefit to more
people.
Planning, design, Modelling How do behavioural determinants, Inform the development of a logic model (road map) 16, 26]
implementation, intervention components, and outcomes  visually depicting the relationships between the target
and evaluation relate to each other? behaviour, determinants (mechanisms of action),
intervention components, and outcomes.
Evaluation Measurement What to monitor and measure, and how?  Provide a guide for intervention evaluation ensuring [16, 23]
theoretically derived determinants (mechanisms of action)
of behaviour (or behaviour change) and associated
intervention components are monitored and measured.
Evaluation Effects What works, for whom, how, why, and Determinants can be empirically investigated to gain a [27, 28]
when? further understanding as to how the intervention elicits (or
not) effects via mediation analysis, and to enhance
intervention effectiveness and efficiency over time.
Evaluation Reporting How can quality and rigour be evaluated  Theories provide a series of organising frameworks that [16]
within and across studies? can support accurate and complete description of
interventions.
Evaluation Testing What factors or combination of factors Interventions provide an opportunity to test theory and [11, 29]

best explain the target behaviour?

contribute to the development of theories delivering
stronger explanatory and predictive potential over time,
which in turn, supports future intervention optimisation,
enhanced outcomes, and cumulative knowledge
advancement.

that do not report theory application at all [47-49].
Highlighting the need to improve levels and quality of
theory use, proponents of theory have provided several
explanations for this mixed picture including inappropri-
ate selection of theory and/or combining multiple theor-
ies with no sound conceptual justification; insufficient
explanatory and/or predictive power of the chosen the-
ory; limited and/or poor use of the chosen theory; incon-
sistent understanding of theory; methodological
limitations; failure to precisely and consistently measure
theoretical constructs; and lastly, a lack of or poor
reporting of theory use [15, 23, 50-52]. Moreover, evi-
dence reviews of theory and effectiveness often deem an
intervention as “theory-based” if study authors simply
mention a theory, with little or no consideration given
to the quality of theory use and transparency in report-
ing [20, 23].

Fundamentally, a theory should provide formal explan-
ation for observed phenomena and be capable of gener-
ating potentially falsifiable predictions [53]. Informal

explanation, unfalsifiable statements, and ideas are not
scientific theories [54]. For those seeking to change peo-
ple’s behaviour, theories should explain the ‘how, when,
and why” of action or inaction [11], and they should
identify the sources of influence that alter the target be-
haviour when applied in the desired direction and within
the desired setting. The inappropriate selection of theory
and/or combining of multiple theories with no sound
conceptual justification is one of the commonly cited
reasons for the mixed evidence surrounding the theory-
effectiveness hypothesis [15, 23, 50-52]. Many theories
attempting to explain or predict human behaviour have
been developed across a wide range of disciplines. For
example, one consensus method generated 33 theories
[55]. A later scoping review identified 83 theories across
the social and behavioural sciences [10]. Although a
seemingly large number of theories exist, many have not
been subjected to wide-scale rigorous empirical evalu-
ation [10]. While many theories may offer valuable and
relevant informal explanation, in the absence of rigorous
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testing and replication to determine analytical and pre-
dictive powers [19], veracity remains questionable.
Moreover, practitioners cannot (and should not) use and
rely on theories that have not been shown to reliably
predict the target behaviour within the desired popula-
tion and setting.

Empirical evaluations of theories are critical to build-
ing and refining theories over time; however, in the ab-
sence of rigorous theory application and testing, theories
cannot be appropriately refuted. An appropriate refuta-
tion of a theory must be based on obtaining null effects
(i.e., changing behaviour without changing theory-
relevant constructs) [20]. Evidence reviews of reported
theory use caution the refutation of theories based on
current levels of theory application and reporting. For
example, Willmott and colleague’s [23] systematic review
examining reported theory use in electronic health
weight management interventions targeting young adults
using the 19-item Theory Coding Scheme [20] found
only six (out of 24) studies measured theory-relevant
constructs pre- and post-intervention, and only three re-
ported the reliability and/or validity of the psychometric
scales used to measure theory-relevant constructs/pre-
dictors. Furthermore, no study reported using interven-
tion results to build and/or refine the theory upon which
the intervention was based or formulate suggestions for
future refinement. Similar findings have been reported
in other evidence reviews [52, 56, 57], where theory is
used to inform but not test or evaluate intervention ac-
tivities and outcomes. The Transtheoretical Model
(TTM) [58] provides an interesting case of a theory that
has been widely applied in behaviour change research,
and at the same time, has been widely criticised [59, 60].
This criticism may, in part, be attributed to limited and/
or poor application of the theory. Reviews have found
that researchers and practitioners applying the TTM
have not applied the theory in full, with many studies fo-
cusing on the stages of change and not incorporating
the key theoretical constructs proposed within the model
[61]. Of note, a recent meta-analytic review found that
TTM-based interventions significantly improved phys-
ical activity behaviour, and that their efficacy was mod-
erated by the TTM theoretical constructs, not by the
descriptive stages of changes that the model has become
known and widely criticised for. Therefore, the TTM
holds utility in terms of its theoretical constructs; how-
ever, the existence of the stages of change is question-
able [59].

Theories cannot be appropriately refuted where levels
of application (and reporting) are limited or poor. The
Theory Coding Scheme [20] is a reliable and valid
method of assessing levels and extent of theory use.
Much of the scientific knowledge of how to change be-
haviours has been built on disparate observations or
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descriptions rather than explanation [11]. Given varied
definitions, mixed evidence, and the fact that very few
studies explicitly explain and report how theory has been
applied in sufficient detail [20, 23, 62], discussions re-
garding the potential role of theory in enhancing inter-
vention effectiveness remain premature and any
dismissive claims should be disputed.

Dalgetty and colleagues [15] highlight the need for
more standardised frameworks, methods, and processes
through which to define, use, and report theory. Al-
though progress is being made with the development of
ontologies [63, 64], taxonomies [65-67], methods for
mapping interventions [9, 24, 68], and coding schemes
[36], evidence reviews still highlight a distinct lack of
rigorous theory application and poor reporting of theory
use [23, 52]. Moreover, these methods and techniques
are dense and technical making it difficult for practi-
tioners to understand how they can (and should) be ap-
plied in practice. Similarly, researchers with no or
limited practical experience may overlook the import-
ance of rigorous theory application and explicit report-
ing of theory use, which further limits our capacity to
advance the cumulative evidence base. Therefore, con-
solidating existing methods and resources into a standar-
dised framework could improve the current state-of-play
by ensuring we are all “speaking the same language.” Ac-
cordingly, we call for a framework to support the stand-
ardisation of theory application and reporting in
behaviour change research. A standardised framework
would move the research community toward applying
theory in a concrete and consistent manner and ensure
reporting of theory use is transparent permitting critical
appraisal within and across studies to more rapidly ad-
vance understanding. Acceptance and implementation of
a standardised operating framework that researchers
serially apply will further support theory building and re-
fining over time.

Recommendations and a call for action

Theory can be highly abstract and lack relevance to
practice [63], and presently there is a lack of complete
frameworks, methods, and/or processes informing the-
ory application and reporting across the full life cycle of
an intervention. In the absence of concrete and consist-
ent application, theory cannot be reliably expected to de-
liver the roadmaps that practitioners need to enact the
desired changes in behaviour in real-world settings. To
accelerate progress in the field in terms of uptake of
rigorous theory application and explicit reporting of the-
ory use, the focus must shift to encouraging researchers
and practitioners to take collective action. The lack of
and/or underreporting of theory use within behaviour
change research suggests that researchers and practi-
tioners need further support in applying theories to
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intervention design, implementation, and evaluation. We
provide four recommendations for the development of a
standardised framework that will inform rigorous theory
application and explicit reporting of theory use across
the complete intervention life cyle:

1. Communicate the benefits of theory use beyond
effectiveness.

2. Acknowledge the complexity of behaviour.

3. Consolidate existing methods and resources.

4. Be practical.

First, the framework must leverage, and effectively
communicate, the known benefits of theory use (beyond
effectiveness) to researchers and practitioners. Enhanced
communication would allow basic and applied behav-
ioural scientists to recognise the strengths and weak-
nesses of current theories of health behaviour (and levels
of application), and thus help formulate a fuller under-
standing of what needs to be done to improve the qual-
ity of our theories [29]. For example, ‘guiding’ is one of
the more effective, albeit underutilised, styles of commu-
nication in behaviour change [64]. Guiding focuses on
motivating, supporting, and/or bringing people with you
[64]. Consequently, providing best practice examples,
giving actionable advice, and presenting opportunities
for researchers and practitioners to realise the benefits
of theory use firsthand is likely to result in increased up-
take and improved levels of application through en-
hanced communication.

Second, the framework must acknowledge the com-
plexity of behaviour and the resulting complexity of the
interventions designed to influence behaviour. Many
theories are available for use [10, 55], all varying in their
perspective and scope [65]. Behaviour change entails
more than simple messaging that appeals to common
sense [66]. Behaviours are embedded in complex systems
involving individuals, groups, and communities operat-
ing in diverse physical and social environments. As a re-
sult, interventions intended to influence one or more
behaviours are often complex and typically involve mul-
tiple intervention components and modes of delivery
that may work independently or together to influence
behavioural determinants and elicit desired outcomes.
Most theories focus on what people think and feel rather
than what interventionists do and how individuals par-
ticipating in interventions respond. A significant shift in
theory construction and use is needed to deliver clear
roadmaps that can effectively guide practitioners. Effort
must be directed toward identifying a level of standard-
isation that accommodates variation in intervention de-
sign and outcomes while contributing to the collective
advancement of the cumulative knowledge base. Thus,
the framework must provide guidance for the
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identification of theories which extend focus beyond the
individual, and support application across different pop-
ulations and settings.

Third, the framework should consolidate existing
methods and resources to provide an evidence-based
guide to support the rigorous application and report-
ing of theory use. Emerging ontologies [67, 68], tax-
onomies [69-71], methods for mapping interventions
[9, 24, 72], and coding schemes [36] address deficien-
cies in theory use (and associated behaviour change
techniques) during the development of behaviour in-
terventions; however, these methods and resources
are diverse and fragmented. If existing methods and
resources were situated within a broader standardised
framework that explained the ‘how,” ‘when’ and ‘why’
of available methods and resources, application of
theory (and associated behaviour change techniques)
would occur in a more concrete and consistent man-
ner, thereby advancing the cumulative knowledge base
through the creation of a common semantic structure.
The standardised framework called for is a way in
which guidelines and processes can be brought to-
gether to address the fragmentation evident among
existing methods and resources to ensure research
can be translated into effective practice.

Lastly, the framework should be practical. Specifically,
the framework must be considerate of real-world con-
straints, including various contextual factors (e.g., level
of expertise, knowledge, skills, resources etc.) that may
impact the ability of researchers and practitioners to im-
plement any developed framework. The lack of rele-
vance, accessibility, and applicability of theory to the rest
of society has been coined the ‘practicality crisis’ [69].
Berkman and Wilson [69] highlight the need for in-
creased pragmatism within theory construction and ap-
plication. Davidoff [18] exemplify how theory may be
de-mystified for researchers and practitioners who are
reluctant to use theory. Accordingly, the standardised
framework should support researchers to deliver pro-
cesses that can be applied in practice to achieve the
intended outcomes. Translation requires collaboration
between theorists and interventionists. As Rothman [28]
persuasively argued almost two decades ago, innovations
in theory and practice require interdependence in the re-
search activities undertaken by basic and applied behav-
ioural scientists. The emergence of implementation
science highlights the value and importance of such col-
laboration [17]. The delivery of frameworks, methods,
and processes that support theoretical application and
translation in practice are critical to providing a seman-
tic structure; that is, a common language by which to
guide the systematic development and evaluation of be-
haviour change interventions [17, 18, 73]. Interventions
provide an invaluable opportunity to test and refine
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theory that should be capitalised upon to advance the
cumulative knowledge base over time.

The four recommendations described above are
intended to guide collective action within the health be-
haviour change community. Improved application and
reporting of theory use will require widespread accept-
ance and adoption of a standardised framework. Accord-
ingly, this paper represents a call for action and does not
seek to propose an immediate and definitive solution. In
line with the four recommendations outlined, the authors
have made an initial attempt to articulate a standardised
framework with clear processes delineated for researchers
to follow in a subsequent paper. The paper titled “Devel-
oping a theory application process: An integrative review
and critical analysis of theory use in health behaviour
change research” provides structured evidence-based
guidance that researchers can follow to rigorously apply
theory to intervention design, implementation, and evalu-
ation [74]. The authors expect that this early version of a
standardised framework, like any theory, will need many
applications across different settings to deliver a standar-
dised framework that can be consistently and concretely
applied across studies as called for in this paper. Standar-
dising theory application and reporting is a significant
undertaking that will require the support of the health be-
haviour change community including researchers, practi-
tioners, professionals, funding bodies, and policy makers.
Activities such as information sharing symposiums and/or
training workshops can be used to bring the community
together and present the call for action described in this
paper. As researchers, it is important to consider such
complementary activities, outside of peer-reviewed publi-
cations, that will support the adoption of transparent con-
duct and reporting practices for theory application. An
information sharing symposium, for example, would pro-
vide an opportunity to motivate, support, and bring the
health behaviour community together on the issue of
rigorous theory application and reporting [64]. Import-
antly, an information sharing symposium would allow
people from different backgrounds to come together to
exchange knowledge and experiences, and in doing so,
would likely increase acceptance and adoption of a stan-
dardised framework. Equally, training workshops offering
best practice examples, actionable advice, and a contem-
porary perspective on the benefits of theory use would
likely increase uptake of a standardised framework,
thereby improving levels of application through enhanced
communication and skills building. In an era where prov-
ing results from investments made continues to rise in im-
portance, heeding this call for action will ensure theory is
applied in a manner that supports intervention optimisa-
tion and the effective translation of research into health
behaviour change practice thus ensuring desired outcomes
are achieved.
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Closing remarks

We call for the development of a standardised frame-
work to consolidate existing methods and resources in a
complete process to improve levels and quality of theory
use, provide a semantic structure, and importantly, fa-
cilitate the translation of theory-driven research in prac-
tice. A standardised framework will deliver more
concrete and consistent application and reporting of the-
ory directly addressing the practicality crisis. Import-
antly, developing a clearer picture of what works, for
whom, how, why, and when will deliver the understand-
ing needed to reduce preventable risks to human health,
and improve individual and population health outcomes
over time.

Acknowledgements
None to declare.

Authors’ contributions

TW wrote the first draft of the manuscript. SRT provided critical feedback on
subsequent versions. Both authors read and approved the final version prior
to publication.

Funding
None to declare.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

The authors confirm that there are no known conflicts of interest associated
with this publication and there has been no significant financial support for
this work that could have influenced its outcome.

Received: 6 November 2019 Accepted: 3 March 2021
Published online: 10 March 2021

References

1. Bonell C, Michie S, Reicher S, West R, Bear L, Yardley L, et al. Harnessing
behavioural science in public health campaigns to maintain ‘social
distancing’ in response to the COVID-19 pandemic: key principles. J
Epidemiol Community Health. 2020;74(8):617-9.

2. Forouzanfar MH, Alexander L, Anderson HR, Bachman VF, Biryukov S, Brauer
M, et al. Global, regional, and national comparative risk assessment of 79
behavioural, environmental and occupational, and metabolic risks or
clusters of risks in 188 countries, 1990-2013: a systematic analysis for the
global burden of disease study 2013. Lancet. 2015;386(10010):2287-323.

3. Goryakin Y, Suhrcke M. Economic development, urbanization, technological
change and overweight: what do we learn from 244 demographic and
health surveys? Econ Hum Biol. 2014;14(1):109-27.

4. Popkin BM. Global nutrition dynamics: the world is shifting rapidly
toward a diet linked with noncommunicable diseases. Am J Clin Nutr.
2006,84(2):289-98.

5. Rao DP, Dai S, Lagacé C, Krewski D. Metabolic syndrome and chronic
disease. Chronic Dis Inj Can. 2014;34(1):36-45.

6. Forouzanfar MH, Afshin A, Alexander LT, Anderson BO, Anderson HR, Bhutta
ZA, et al. Global, regional, and national comparative risk assessment of 79
behavioural, environmental and occupational, and metabolic risks or



Willmott and Rundle-Thiele BMC Public Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(2021) 21:479

clusters of risks, 1990-2015: a systematic analysis for the global burden of
disease study 2015. Lancet. 2016;388(10053):1659-724.

Teixeira PJ, Marques MM. Health behavior change for obesity management.
Obes Facts. 2018;10(6):666-73.

Gakidou E, Afshin A, Abajobir AA, Abate KH, Abbafati C, Abbas KM, et al.
Global, regional, and national comparative risk assessment of 84
behavioural, environmental and occupational, and metabolic risks or
clusters of risks, 1990-2016: a systematic analysis for the global burden of
disease study 2016. Lancet. 2017;390(10100):1345-422.

Michie S, Carey RN, Johnston M, Rothman AJ, de Bruin M, Kelly MP, et al.
From theory-inspired to theory-based interventions: a protocol for
developing and testing a methodology for linking behaviour change
techniques to theoretical mechanisms of action. Ann Behav Med. 2017;
52(6):1-12.

Davis R, Campbell R, Hildon Z, Hobbs L, Michie S. Theories of behaviour and
behaviour change across the social and behavioural sciences: a scoping
review. Health Psychol Rev. 2015;9(3):323-44.

Michie S, West R, Campbell R, Brown J, Gainforth H. ABC of behaviour
change theories: an essential resource for researchers, policy makers and
practitioners. Surrey: Silverback Publishing; 2014.

Rundle-Thiele S. Social marketing theory. In: Baker MJ, Saren M, editors. Marketing
theory: a student text. Thousand Oaks: SAGE Publications; 2016. p. 479-91.

Saren M. Marketing theory. In: Baker MJ, Saren M, editors. Marketing theory:
a student text. Thousand Oaks: SAGE Publications; 2016. p. 31-59.

Glanz K, Bishop DB. The role of behavioral science theory in development
and implementation of public health interventions. Annu Rev Public Health.
2010;31(1):399-418.

Dalgetty R, Miller CB, Dombrowski SU. Examining the theory-effectiveness
hypothesis: a systematic review of systematic reviews. Br J Health Psychol.
2019;24(2):334-56.

Bartholomew LK, Mullen PD. Five roles for using theory and evidence in the
design and testing of behavior change interventions. J Public Health Dent.
20171;71(1):520-33.

Damschroder LJ. Clarity out of chaos: Use of theory in implementation
research. Psychiatry Res. 2019; In Press.

Davidoff F, Dixon-Woods M, Leviton L, Michie S. Demystifying theory and its
use in improvement. BMJ Qual Saf. 2015;24(3):228-38.

Rundle-Thiele S, David P, Willmott T, Pang B, Eagle L, Hay R. Social
marketing theory development goals: an agenda to drive change. J Mark
Manag. 2019;35(1-2):160-81.

Michie S, Prestwich A. Are interventions theory-based? Development of a
theory coding scheme. Health Psychol. 2010;29(1):1-8.

David P, Rundle-Thiele S, Pallant JI. (re) Focussing on behavioural change:
an examination of the utility of hidden Markov modelling. J Soc Mark. 2019;
9(2):130-45.

David P, Rundle-Thiele S. Rethinking behaviour change: a dynamic
approach in social marketing. J Soc Mark. 2019;9(2):252-68.

Willmott T, Pang B, Rundle-Thiele S, Badejo A. Reported theory use in
electronic weight management interventions targeting young adults: a
systematic review. Health Psychol Rev. 2019;13(3):295-317.

Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to
intervention: mapping theoretically derived behavioural determinants to
behaviour change techniques. Appl Psychol Int Rev. 2008;57(4):660-80.

Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review
of tailored print health behavior change interventions. Psychol Bull. 2007;
133(4):673-93.

Centers for Disease Control and Prevention. Logic models: CDC approach to
evaluation 2018. Available from: https//www.cdc.gov/eval/logicodels/
index.htmit:~:text=A%20logic%20model%20is%20a,activities%20and%2
0its%20intended%20effects.

Michie S, Abraham C. Interventions to change health behaviours: evidence-
based or evidence-inspired? Psychol Health. 2004;19(1):29-49.

Rothman AJ. Capitalizing on opportunities to refine health behavior
theories. Health Educ Behav. 2009;36(5_suppl):150S-5S.

Rothman AJ."Is there nothing more practical than a good theory?": Why
innovations and advances in health behavior change will arise if
interventions are used to test and refine theory. Int J Behav Nutr Phys Act.
2004;1(1):11.

Rhodes RE, Janssen |, Bredin SSD, Warburton DER, Bauman A. Physical
activity: health impact, prevalence, correlates and interventions. Psychol
Health. 2017;32(8):942-75.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 7 of 8

Greaves CJ, Sheppard KE, Abraham C, Hardeman W, Roden M, Evans PH,

et al. Systematic review of reviews of intervention components associated
with increased effectiveness in dietary and physical activity interventions.
BMC Public Health. 2011;11(1):119.

Avery KNL, Donovan JL, Horwood J, Lane JA. Behavior theory for dietary
interventions for cancer prevention: a systematic review of utilization and
effectiveness in creating behavior change. Cancer Causes Control. 2013;
24(3):409-20.

Bluethmann SM, Bartholomew LK, Murphy CC, Vernon SW. Use of theory in
behavior change interventions: an analysis of programs to increase physical
activity in posttreatment breast cancer survivors. Health Educ Behav. 2017;
44(2):245-53.

Protogerou C, Johnson BT. Factors underlying the success of behavioral HIV-
prevention interventions for adolescents: a meta-review. AIDS Behav. 2014;
18(10):1847-63.

Taylor N, Conner M, Lawton R. The impact of theory on the effectiveness of
worksite physical activity interventions: a meta-analysis and meta-regression.
Health Psychol Rev. 2012;6(1):33-73.

Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote
health behavior change: a systematic review and meta-analysis of the
impact of theoretical basis, use of behavior change techniques, and mode
of delivery on efficacy. J Med Internet Res. 2010;12(1):e4.

Michie S, Abraham C, Whittington C, McAteer J, Gupta S. Effective
techniques in healthy eating and physical activity interventions: a meta-
regression. Health Psychol. 2009,28(6):690-701.

Samdal GB, Eide GE, Barth T, Williams G, Meland E. Effective behaviour
change techniques for physical activity and healthy eating in overweight
and obese adults: systematic review and meta-regression analyses. Int J
Behav Nutr Phys Act. 2017;14(1):42-14.

Teixeira PJ, Carraca EV, Markland D, Silva MN, Ryan RM. Exercise, physical
activity, and self-determination theory: A systematic review. Int J Behav Nutr
Phys Act. 2012,9(1):78.

Ayling K, Brierley S, Johnson B, Heller S, Eiser C. Efficacy of theory-based
interventions for young people with type 1 diabetes: a systematic review
and meta-analysis. Br J Health Psychol. 2015;20(2):428-46.

Bhattarai N, Prevost AT, Wright AJ, Charlton J, Rudisill C, Gulliford MC.
Effectiveness of interventions to promote healthy diet in primary care:
Systematic review and meta-analysis of randomised controlled trials. BMC
Public Health. 2013;13(1):1203.

Black N, Mullan B, Sharpe L. Computer-delivered interventions for
reducing alcohol consumption: meta-analysis and meta-regression using
behaviour change techniques and theory. Health Psychol Rev. 2016;
10(3):341-57.

Diep CS, Chen T, Davies VF, Baranowski JC, Baranowski T. Influence of
behavioral theory on fruit and vegetable intervention effectiveness among
children: a meta-analysis. J Nutr Educ Behav. 2014;46(6):506-46.

Lara J, Hobbs N, Moynihan PJ, Meyer TD, Adamson AJ, Errington L, et al.
Effectiveness of dietary interventions among adults of retirement age: A
systematic review and meta-analysis of randomized controlled trials. BMC
Med. 2014;12(1):60.

McEwan D, Beauchamp MR, Kouvousis C, Ray CM, Wyrough A, Rhodes RE.
Examining the active ingredients of physical activity interventions
underpinned by theory versus no stated theory: a meta-analysis. Health
Psychol Rev. 2019;13(1):1-17.

Prestwich A, Sniehotta FF, Whittington C, Dombrowski SU, Rogers L, Michie
S. Does theory influence the effectiveness of health behavior interventions?
Meta-analysis. Health Psychol. 2014;33(5):465-74.

Gardner B, Wardle J, Poston L, Croker H. Changing diet and physical activity
to reduce gestational weight gain: a meta-analysis. Obes Rev. 2011;12(7):
€602-e20.

Mehtald MAK, Saékslahti AK, Inkinen ME, Poskiparta MEH. A socio-ecological
approach to physical activity interventions in childcare: A systematic review.
Int J Behav Nutr Phys Act. 2014;11(1):22.

Portnoy DB, Ferrer RA, Bergman HE, Klein WMP. Changing deliberative and
affective responses to health risk: a meta-analysis. Health Psychol Rev. 2014;
8(3):296-318.

Prestwich A, Webb TL, Conner M. Using theory to develop and test
interventions to promote changes in health behaviour: evidence, issues,
and recommendations. Curr Opin Psychol. 2015;5:1-5.

David P, Rundle-Thiele S. Social marketing theory measurement precision: a
theory of planned behaviour illustration. J Soc Mark. 2018;8(2):182-201.


https://www.cdc.gov/eval/logicmodels/index.htm#:~:text=A%20logic%20model%20is%20a,activities%20and%20its%20intended%20effects
https://www.cdc.gov/eval/logicmodels/index.htm#:~:text=A%20logic%20model%20is%20a,activities%20and%20its%20intended%20effects
https://www.cdc.gov/eval/logicmodels/index.htm#:~:text=A%20logic%20model%20is%20a,activities%20and%20its%20intended%20effects

Willmott and Rundle-Thiele BMC Public Health

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

(2021) 21:479

Mclntyre SA, Francis JJ, Gould NJ, Lorencatto F. The use of theory in process
evaluations conducted alongside randomized trials of implementation
interventions: a systematic review. Transl Behav Med. 2018;10(1):168-78.
West R, Brown J. Theory of addiction. 2nd ed. West Sussex: Wiley-Blackwell
Publishing; 2014.

Popper K. The logic of scientific discovery. 2nd ed. London: Routledge
Publishing; 2005.

Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making
psychological theory useful for implementing evidence based practice: a
consensus approach. Qual Saf Health Care. 2005;14(1):26-33.

Talkhan H, Stewart D, McIntosh T, Ziglam H, Abdulrouf PV, Al-Hail M, et al.
The use of theory in the development and evaluation of behaviour change
interventions to improve antimicrobial prescribing: a systematic review. J
Antimicrob Chemother. 2020;75(9):2394-410.

Matvienko-Sikar K, Toomey E, Delaney L, Flannery C, McHugh S, McSharry J,
et al. Behaviour change techniques and theory use in healthcare
professional-delivered infant feeding interventions to prevent childhood
obesity: a systematic review. Health Psychol Rev. 2019;13(3):277-94.
Prochaska JO, DiClemente CC. Stages of change in the modification of
problem behaviors. In: Hersen M, Eisler RM, Miller PM, editors. Progress in
behavior modification. Sycamore: Sycamore Press; 1992. p. 184-214.
Armitage CJ. Is there utility in the transtheoretical model? Br J Health
Psychol. 2009;14(2):195-210.

West R. Time for a change: putting the Transtheoretical (stages of change)
model to rest. Addiction. 2005;100(8):1036-9.

Romain AJ, Caudroit J, Hokayem M, Bernard P. Is there something beyond
stages of change in the transtheoretical model? The state of art for physical
activity. Can J Behav Sci. 2018;50(1):42-53.

Painter JE, Borba CPC, Hynes M, Mays D, Glanz K. The use of theory in
health behavior research from 2000 to 2005: a systematic review. Ann
Behav Med. 2008;35(3):358-62.

Berkman ET, Wilson SM. So Useful as a Good Theory? The Practicality Crisis
in (Social) Psychological Theory. Perspectives on psychological science.
2021:1745691620969650-1745691620969650.

Rollnick S, Butler C, Miller WR. Motivational interviewing in health care:
helping patients change behavior. New York: Guilford Press; 2008.
Hastings J, Michie S, Johnston M. Theory and ontology in behavioural
science. Nat Human Behav. 2020;4(3):226.

Kelly MP, Barker M. Why is changing health-related behaviour so difficult?
Public Health. 2016;136:109-16.

Wright AJ, Norris E, Finnerty AN, et al. Ontologies relevant to behaviour
change interventions: a method for their development. Wellcome Open
Research. 2020;5:126-126.

Hale J, Hastings J, West R, Lefevre CE, Direito A, Bohlen LG, et al. An
ontology-based modelling system (OBMS) for representing behaviour
change theories applied to 76 theories [version 1; peer review: awaiting
peer review]. 2020,5(177).

Abraham C, Michie S. A taxonomy of behavior change techniques used in
interventions. Health Psychol. 2008;27(3):379-87.

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A
refined taxonomy of behaviour change techniques to help people change
their physical activity and healthy eating behaviours: the CALO-RE
taxonomy. Psychol Health. 2011;26(11):1479-98.

Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W,
et al. The behavior change technique taxonomy (v1) of 93 hierarchically
clustered techniques: building an international consensus for the reporting
of behavior change interventions. Ann Behav Med. 2013;46(1):81-95.

Kok G, Gottlieb NH, Peters GY, Mullen PD, Parcel GS, Ruiter RAC, et al. A
taxonomy of behaviour change methods: an intervention mapping
approach. Health Psychol Rev. 2016;10(3):297-312.

Michie S, Fixsen D, Grimshaw JM, Eccles MP. Specifying and reporting
complex behaviour change interventions: The need for a scientific method.
Implementation Sci. 2009;4(1):40.

Willmott T, & Rundle-Thiele, S. Developing a theory application process: An
integrative review and critical analysis of theory use in health behaviour
change research. Health Education Research (under review). 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



	Abstract
	Main text
	Definitions and interpretations of theory
	Benefits and importance of theory application
	The need to standardise theory application and reporting
	Recommendations and a call for action
	Closing remarks

	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

