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Abstract: More people than ever are living longer with chronic conditions such as obesity, type 2 diabetes, and heart disease. Behavior change
for effective self-management can improve health outcomes and quality of life in people living with such chronic illnesses. The science of
developing behavior change interventions with impact for patients aims to optimize the reach, effectiveness, adoption, implementation, and
maintenance of interventions and rigorous evaluation of outcomes and processes of behavior change. The development of new services and
technologies offers opportunities to enhance the scope of delivery of interventions to support behavior change and self-management at scale.
Herein, we review key contemporary approaches to intervention development, provide a critical overview, and integrate these approaches into
a pragmatic, user-friendly framework to rigorously guide decision-making in behavior change intervention development. Moreover, we highlight
novel emerging methods for rapid and agile intervention development. On-going progress in the science of intervention development is needed
to remain in step with such new developments and to continue to leverage behavioral science’s capacity to contribute to optimizing
interventions, modify behavior, and facilitate self-management in individuals living with chronic illness.
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Life expectancy continues to increase worldwide, with the
global average life expectancy having increased by 5 years
between 2000 and 2015 (World Health Organization,
2014a). However, non-communicable conditions such as
cardiovascular disease, respiratory disease, cancer, and dia-
betes have also increased since 2000 in every region of the
world and are now the most prevalent causes of mortality
and morbidity (World Health Organization, 2014a,
2014b). Chronic non-communicable conditions share
behavioral risk factors such as tobacco smoking, poor diet,
and physical inactivity (Lim et al., 2012). These conditions
are also associated with an increased risk of undermining
mental health (Moussavi et al., 2007). Multimorbidity is
also prevalent and health behaviors can benefit patients
by positively impacting on more than one condition

(Barnett et al., 2012). Self-management is thus a complex
endeavor, involving adherence to treatment, change to
multiple health behaviors, and regular contact with health-
care providers (Department of Health, 2012; Schulman-
Green et al., 2012).

Interventions addressing risk factors and supporting
behavior change for the effective self-management of
chronic conditions can make a considerable difference to
health and well-being and reduce the costs of delivering
health care to an aging population living longer with
chronic conditions (OECD/EU, 2016). In the US, 157 mil-
lion people are predicted to live with chronic conditions
by 2020. Population aging raises capacity concerns for
healthcare systems, in their current configurations, to
cope with the increasing burden of chronic conditions
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(Bodenheimer, Chen, & Bennett, 2009; NHS England,
2016). There is consensus for the need for interventions
to support individuals and populations by targeting the pre-
vention and self-management of chronic disease (Boon
et al., 2014) and for the key role of behavior change inter-
ventions in this process (Hardeman, Sutton, Michie, & Kin-
month, 2004).

What Is a Health Behavior Change
Intervention?

Interventions are coordinated sets of activities and tech-
niques introduced at a given time and place to change
the behavior of individuals, communities, and/or popula-
tions through a hypothesized or known mechanism (NICE,
2007, 2014). The health of populations and the individuals
within them is influenced by a complex system of determi-
nants, from individual lifestyle factor to community influ-
ences, through living, working, and social conditions
(Dahlgren & Whitehead, 2006). Health behavior change
interventions can be targeted at a combination of levels:
policy (e.g., laws and regulation), community (e.g., neigh-
borhoods), macro-environments (e.g., foot outlets or trans-
port links), micro-environmental (e.g., choice architecture
in shops), institutional (e.g., schools and employers), inter-
personal (families and social networks), and/or intraper-
sonal (e.g., weight loss program or therapy) level (Araújo-
Soares & Sniehotta, 2017; Hollands et al., 2017; McLeroy,
Bibeau, Steckler, & Glanz, 1988).

Health behavior change interventions are usually com-
plex (Craig et al., 2008). What makes an intervention com-
plex is the number and complexity of its interacting
components, the behaviors involved, the organizational
group, and individual levels targeted and the outcomes as
well as the degree of flexibility or tailoring permitted. The
TIDieR checklist (Hoffmann et al., 2014) was developed
to improve the completeness of reporting, and ultimately
the replicability, of interventions by describing: (a) a ratio-
nale or theory describing the goals of the intervention ele-
ments, (b) the content in terms of behavior change
methods (Adams, Giles, McColl, & Sniehotta, 2014; Hol-
lands et al., 2017; Kok et al., 2016; Michie, Richardson,
Johnston, Abraham, Francis, Hardeman, et al., 2013), mate-
rials, and procedures, (c) provider(s) (including qualification
and training needed), (d) modes of delivery (e.g., provided
face-to-face or through a digital platform) to individuals
or groups (Dombrowski, O’Carroll, & Williams, 2016),
(e) location and required infrastructure, (f) timing and dose,
and (g) any planned mechanisms for tailoring or adaptation
of the intervention to needs/features of the recipient(s). An
extension of the TIDieR guideline for reporting population

health and policy interventions has recently been published
(Campbell et al., 2018). Interventions also often include
additional components to build and sustain rapport and
engagement through interpersonal styles (Hagger & Hard-
castle, 2014) or features such as gamification in digital
interventions (Cugelman, 2013). Health behavior change
intervention development is the process of deciding the
optimal combination of these features and the transparent
reporting of these decisions.

What Makes a Good Health Behavior
Change Intervention?

“Primum non nocere” (eng. “first, do no harm”). The prin-
ciple of non-maleficence is the single most important crite-
rion for any health intervention (Craig et al., 2008; Michie,
Atkins, & West, 2014). In addition, a good intervention
should be designed for impact, should be evaluable, should
not increase social inequalities, and should have a demon-
strable benefit over existing interventions and services.

The impact of interventions on the health of the target
audience can be illustrated through the RE-AIM (Reach,
Effectiveness, Adoption, Implementation, Maintenance)
model (Glasgow, Vogt, & Boles, 1999). Reach refers to
the proportion of the intended target population that can
actually be and is ultimately reached with an intervention;
Effectiveness refers to the beneficial and unintended effect
the intervention achieves on key outcomes under real-
world conditions, including cost-effectiveness; Adoption
refers to the uptake of the intervention by the staff, settings,
and organizations; Implementation refers to the degree to
which the intervention can/will be delivered consistently
and with fidelity over time and setting; and Maintenance
refers to the sustainability of intervention effectiveness in
individuals and settings over time. To achieve this, inter-
ventions should be based on the best available evidence-
based theory and direct evidence to optimize impact and
to model whether and how the intervention is likely to cre-
ate benefit (Bartholomew Eldredge et al., 2016; Craig et al.,
2008; Wight, Wimbush, Jepson, & Doi, 2016). Optimizing
RE-AIM is aided by maximizing the acceptability and feasi-
bility of intervention procedures and materials (Lancaster,
2015). This is best achieved through the active involvement
of key stakeholders in all stages, from development through
to evaluation of acceptability and feasibility in initial pilot/
feasibility studies as well as subsequent efficacy/effective-
ness, implementation and maintenance evaluations (Craig
et al., 2008; O’Brien et al., 2016).

A prerequisite of a good intervention is its “evaluability,”
that is, whether its effect can be robustly evaluated. Inter-
ventions with a clear definition, elaborated logic model,
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and defined primary and intermediate targets are easier to
evaluate, which in turn facilitate understanding if, how and
for whom an intervention works, facilitating optimization
and thereby contributing to the accumulation of knowledge
(Leviton, Khan, Rog, Dawkins, & Cotton, 2010; Ogilvie
et al., 2011; Windsor, 2015).

Good interventions should not increase social inequali-
ties in health (Lorenc, Petticrew, Welch, & Tugwell,
2013). Health and healthy life expectancy are strongly
related to socioeconomic status (OECD/EU, 2016). To
avoid intervention-generated inequalities, intervention
design should be sensitive to PROGRESS indicators (Place
of residence, Race/ethnicity/culture/language, Occupation,
Gender/sex, Religion, Education, Socioeconomic status,
and Social capital (T. Evans & Brown, 2003; O’Neill
et al., 2014). Intervention developers need to consider
uptake, usage, and level of individual agency required to
minimize the potential of generating inequalities (Adams,
Mytton, White, & Monsivais, 2016).

Finally, good interventions should create incremental
benefit over already existing interventions and services.
Interventions have high utility if they address gaps in provi-
sion, increase the potential to be implemented and sus-
tained, reduce costs and/or address barriers compared
with previous and existing interventions. In particular, scal-
able interventions, that is, effective interventions which
have a far reach and modest costs, address the need for
solutions which have few resource and geographic barriers
and can be provided to large numbers of individuals and
communities (Milat, King, Bauman, & Redman, 2013).
The health research landscape is not short of behavioral
interventions. In light of this, a thorough environmental
scan analysis is needed to identify gaps in provision to
ensure that new interventions have a fair chance to make
a positive contribution to health and well-being. Under-
standing usual care and competing interventions in a given
setting enables strategic decision-making about potential
incremental benefit of a new intervention. Increasingly,
the boundaries of usual care are no longer physical or geo-
graphical. As interventions can take years to be developed
and fully evaluated, this analysis of the health intervention
market should also consider pilot studies and evaluation
studies underway, for example, by analyzing trial registries
and grey literature (Adams, Hillier-Brown, et al., 2016).

The Process of Intervention
Development

There is a range of frameworks that can inform the devel-
opment of health behavior change interventions such as the
MRC guidance for the development and evaluation of

complex interventions (Craig et al., 2008), Intervention
mapping (IM; Bartholomew Eldredge et al., 2016), Theory
Informed Implementation Intervention (S. D. French
et al., 2012), PRECEDE-PROCEDE (Green & Kreuter,
2005), the Person-Based Approach (Yardley, Morrison,
Bradbury, & Muller, 2015), the 6SQuID approach in quality
intervention development (Wight et al., 2016), evidence-
guided co-design (O’Brien et al., 2016), the Knowledge-
to-Action (KTA) cycle (Graham et al., 2006), the ORBIT
model (Czajkowski et al., 2015), the Experimental Medicine
Model (Sheeran, Klein, & Rothman, 2017), Multiphase opti-
mization strategy (MOST; Collins, Murphy, & Strecher,
2007), and the Behavior Change Wheel (Michie, van Stra-
len, & West, 2011; see Appendix A for a summary of frame-
works and their purpose). While each has a different focus
and approach, they converge on a core set of key steps that
include: analyzing the problem and developing an interven-
tion objective, causal modeling, defining intervention fea-
tures, developing a logic model of change, developing
materials and interface, and empirical optimization fol-
lowed by outcome and process evaluation and implementa-
tion. Intervention development is iterative, recursive, and
cyclical rather than linear. Developers may need to go back
and forth between steps to achieve the optimal intervention
definition paired with most appropriate logic model of
change within available resources.

Intervention development should ideally be led by an
interdisciplinary Planning and Development Group repre-
senting relevant expertise (e.g., clinical care, psychology,
policy, sociology, health economics, epidemiology, service
design) and key stakeholders (e.g., citizens, patients, carers,
healthcare professionals, deliverers, commissioners, policy-
makers, funders) to understand the context for intervening
and to make strategic decisions that reflect scientific evi-
dence and the preferences and views of those for whom
the intervention is developed and those whose input is
needed to adopt and implement the intervention (Bartholo-
mew Eldredge et al., 2016; Witteman et al., 2017). To docu-
ment the sequence of decisions involved in intervention
development, workbooks can help to record intervention
development steps, crucial decisions, and the process and
information informing these decisions (Bartholomew
Eldredge et al., 2016); Appendix B contains a comprehen-
sive list of Key Considerations for the Reporting of Inter-
vention Development). Next, we address each key step in
detail:

A. Analyzing the Problem and Developing
an Intervention Objective

The development of a behavior change intervention rests
on a foundation of a thorough analysis of the problem that
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the intervention developers aim to solve and a clear defini-
tion of intervention objectives. PRECEDE/PROCEED was
conceived in the 1970s to guide policymakers and interven-
tion planners in analyzing the likely costs and benefits of
health programs. It consists of two main parts: PRECEDE
describes an “educational diagnosis” and is an acronym
for Predisposing, Reinforcing and Enabling Constructs in
Educational Diagnosis and Evaluation. PROCEED refers
to an “ecological diagnosis” and stands for Policy, Regula-
tory, and Organizational Constructs in Educational and
Environmental Development (Green & Kreuter, 2005). It
provides the first framework for analyzing how health and
quality of life relate to behavior, physiology, and environ-
mental factors and for the identification of predisposing,
reinforcing, and enabling factors for behaviors, which can
be tackled with interventions.

Many intervention development frameworks include a
Needs Assessment, which involves assessing the health
problem and its likely behavioral, social, and environmental
causes. This initial stage involves the identification and def-
inition of the sequence of behaviors needed to modify
health outcomes thereby identifying intermediate outcomes
relevant for the hypothesized mechanisms of the interven-
tion (Bartholomew Eldredge et al., 2016), that is, “who
needs to do what differently, when, where, how?” (S. D.
French et al., 2012). The person-based approach to inter-
vention development (Yardley et al., 2015) aims to ground
the development of behavior change interventions in an
understanding of the perspective and psychosocial context
of the people who will use them. Behaviors targeted for
change are embedded in a network of multiple behaviors,
some of which may facilitate or conflict with each other
(Presseau, Tait, Johnston, Francis, & Sniehotta, 2013).
Understanding how a target health behavior fits alongside
other behaviors, and the essential preparatory behaviors
required, can help to identify the most viable behavioral tar-
gets for an intervention that may extend beyond the single
behavioral outcome of the intervention. Target behaviors
need to be defined in context and in very specific terms,
ideally in terms of Target(s), Action, Context(s), Time(s)
and actors (Fishbein, 1967; Francis & Presseau, 2018),
including the inter-relationships between behaviors and
actors. Considerations about changeability guide the prior-
itization and selection of target behaviors and targeted
antecedents of behavior, for example, which changes are
achievable based on current evidence and theory, and
howmuch impact would such changes have for the key out-
comes (Bartholomew Eldredge et al., 2016; Czajkowski
et al., 2015; Sheeran et al., 2017; Wight et al., 2016).

Key stakeholders should contribute from the beginning
to defining the initial problem, rather than the intervention
development being a researcher-driven top-down design
task. Stakeholder involvement helps to bridge between

the evidence and the local context and ensures ownership,
acceptability, and widespread support for the intervention
essential for implementation (O’Brien et al., 2016). In some
instances, intervention priorities are driven by users or
patient organization. Such priorities can be robustly sur-
faced, for example, involving James Lind Alliance (2017)
methods that bring clinicians, patients, and carers together
to use a formal methodological approach to generate
research priorities that are important to patients across a
range of settings.

B. Defining the Scientific Core of the
Intervention

Health behavior change interventions are guided by a logic
model or a theory of change that combines the intervention
techniques used to target causal mechanisms into a com-
prehensive and testable set of assumptions (Moore et al.,
2015). Three steps go hand in hand and are best described
as one iterative process:(i) causal modeling of the problem,
(ii) defining intervention features, and (iii) formulating a
logic model of change for the intervention (Bartholomew
Eldredge et al., 2016; Moore et al., 2015; Wight et al., 2016).

Decisions need to be made on method(s) and mode(s) of
delivery, behavior change technique(s), provider(s), location
(s), timing, dose, personalization and hypothesized causal
mechanisms to optimize reach, (cost-) effectiveness, adop-
tion, implementation, and maintenance. These design deci-
sions should be recorded and made explicit to clarify the
contribution that all new interventions make to previous
evidence. The process should be led by a participatory plan-
ning group representing stakeholders such as users and
commissioners of the intervention and the research team
to iteratively build a hypothesis of change and make design
decisions based on scientific evidence and the needs of the
target audience. This ensures the relevance of the devel-
oped solution and creates co-ownership as a result of
coproduction.

(i) Causal Modeling
The identification of causal and contextual factors affecting
self-management behaviors is a key step in intervention
development. Behavior is the result of a complex ecologic
system of influences which range from proximal individual,
cognitive, and emotional factors to social and community
influence up to more distal factors such as care delivery sys-
tems (e.g., access to specialist medical care), living and
working conditions (employment, environment, education,
and housing), and socioeconomic, cultural, and environ-
mental conditions (e.g., legislation; Dahlgren & Whitehead,
2006). Modifiable factors that have a strong relationship to

European Psychologist (2018) � 2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]

4 V. Araújo-Soares et al.,Methods of Intervention Development

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

27
/1

01
6-

90
40

/a
00

03
30

 -
 T

hu
rs

da
y,

 S
ep

te
m

be
r 

06
, 2

01
8 

2:
22

:5
7 

A
M

 -
 I

P 
A

dd
re

ss
:2

12
.2

19
.2

6.
18

 



the target behavior are potential targets for interventions
(Michie, van Stralen, et al., 2011; Wight et al., 2016).

Behavior change approaches tend to operate on the
assumption that interventions affect behavior by modifying
social, environmental, and/or cognitive predictors of the
target behavior. Interventions are then thought to operate
through a sequential causal model beginning from predic-
tors of behavior, to behavior, to physiological changes and
eventually leading to health outcome(s) (Hardeman et al.,
2005). IM (Bartholomew Eldredge et al., 2016) proposes
to work backward from the targeted health problems (and
that impact on quality of life), to the behavior and environ-
mental factors that shape these health problems, and finally
to the predictors of the causal behavioral and environmen-
tal risk factors. Predictors are rated by relevance and
changeability to determine their priority for inclusion in
the intervention (Bartholomew Eldredge et al., 2016; Yard-
ley et al., 2015).

Literature reviews are recommended to synthesize evi-
dence of the causes and predictors of the target behavior
(Bartholomew Eldredge et al., 2016; Craig et al., 2008), ide-
ally, with systematic searches (Craig et al 2008). In review-
ing existing evidence, tensions between strength and rigor
and applicability of evidence can occur. Decisions about
evidence reviews should be strategically driven to address
key uncertainties. While usually systematic reviews of stud-
ies with low risk of bias are preferable, the most relevant
evidence informing an intervention might be supplemented
by grey literature such as local government reports or hos-
pital records (Adams, Hillier-Brown, et al., 2016; O’Brien
et al., 2016; Rodrigues, Sniehotta, Birch-Machin, Olivier,
& Araujo-Soares, 2017). Reviews may highlight the degree
to which results are likely to be transferable to the present
context but often additional empirical research is needed to
identify the most important predictors and to test their sen-
sitivity to contextual features of communities, services, or
geographies.

Theory has a central role in this process. Interven-
tion development is often based on operationalizing the
principles from a single theory and selecting intervention
techniques with the potential to modify the theoretical pre-
dictors of behavior. This approach can be useful when
there is insufficient resource to consider collecting further
empirical data and given the inherently evidenced-based
nature of a theory, in that it has been successfully
applied to different behaviors and/or in different contexts
(D. P. French, Darker, Eves, & Sniehotta, 2013). However,
this approach is limited when the observed prospective
relationships considered for the selection of intermedi-
ate intervention targets are not strong enough for inter-
ventions changing behavioral predictors to achieve
changes in behavior (Sniehotta, Presseau, & Araújo-Soares,
2014).

When no appropriate theory can be identified, or when
more than one may seem relevant, intervention developers
can use the Theoretical Domains Framework (TDF) to
organize evidence about key barriers and enablers and link
back to relevant theories (Francis, O’Connor, & Curran,
2012; Heslehurst et al., 2014). The TDF is a simple tool
developed through review and consensus methods to
describe the most common explanatory constructs in
behavioral theories organized into 14 domains: knowledge,
skills, social influences, memory, attention and decision
processes, social/professional role and identity, reinforce-
ment, beliefs about capabilities, beliefs about conse-
quences, optimism, intention, goals, behavioral regulation,
emotion, environmental context and resources (Cane,
O’Connor, & Michie, 2012; Michie et al., 2005). The TDF
can be used to inform both qualitative and quantitative
studies with the aim to understand key predictors of behav-
ior and to identify the most relevant theoretical approach
(Beenstock et al., 2012; Laine, Araújo-Soares, Haukkala, &
Hankonen, 2017; Presseau, Schwalm, et al., 2017).

Additional empirical studies can increase understanding
of the key influences of the behavior in the target group.
For example, a survey identifying the most important corre-
lates of physical activity behavior and intention could help
in selecting the key barriers and enablers to target with
an intervention (Hankonen, Heino, Kujala, et al., 2017;
Presseau, Schwalm, et al., 2017; Sniehotta, Schwarzer,
Scholz, & Schüz, 2005). Qualitative interviews or n-of-1
studies can provide an individualized assessment of barriers
and needs (McDonald et al., 2017; Rodrigues, Sniehotta,
Birch-Machin, & Araujo-Soares, 2017; Yardley et al.,
2015). A key weakness of approaches based on correlation
is the lack of causation and the problem of attenuation, that
is, large changes in predictors are needed to achieve mod-
est changes in behavior (Sniehotta, 2009).

Where multiple behaviors are targeted, a process of test-
ing multiple theories across multiple behaviors can be used
to identify the most consistently predictive constructs
within their theories across behaviors, then theorize and
test how such theories and their constructs can be com-
bined, for example, into a dual process model (Presseau,
Johnston, et al., 2014) to inform a logic model (Presseau,
Hawthorne, et al., 2014). This approach combines the
strength of preexisting theory (and its tested mediating
and moderating mechanisms) with the empirical compar-
ison of theory across behaviors to facilitate the selection
of behavior(s) and theory upon which to further develop
the intervention. Theory is used to address uncertainties
and may include theoretical ideas that are not directly
related to behavior, for example, theories of persuasion
(Petty & Cacioppo, 1986) or of symptom recognition (Peter-
sen, van den Berg, Janssens, & van den Bergh, 2011). Fig-
ure 1 provides two examples of intervention development.
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(ii) Defining Intervention Features
Intervention techniques (e.g., to change behavior, cogni-
tions, perceptions, or environmental variables) are selected
based on evidence of their effectiveness in changing the
identified causal and contextual factors influencing the tar-
get behavior. Intervention development approaches differ
in how they approach the analysis of causal factors focuss-
ing on intervention targets or techniques (Michie et al.,
2014; Sheeran et al., 2017; Webb, Michie, & Sniehotta,
2010). Target-based approaches identify modifiable predic-
tors of behavior, whereas technique-based approaches
focus on intervention techniques themselves and contextual
modifications which directly influence behavior (Webb
et al., 2010).

As highlighted in the knowledge creation funnel within
the KTA cycle (Graham et al., 2006), use of review evi-
dence sets the foundation and prevents repeating previ-
ously unsuccessful behavior change techniques or
withholding intervention strategies with demonstrated
effectiveness in changing behavior. In some cases, evidence
synthesis may identify that a suitable intervention already
exists that could be retrofitted (i.e., transformed for use in
a novel context and or in a novel population) rather than
re-invented. But systematic reviews of randomised con-
trolled trials (RCTs) of interventions with similar aims do
not always provide sufficient answers. For example, in the
development of the “Let’s Move It” intervention to change
physical activity and sedentary behaviors in vocational
school, a systematic review (Hynynen et al., 2016) informed
the designers about what works in getting older adolescents
more active, but it was not sufficient. A range of other rel-
evant sources of evidence contributed to its development
including existing evidence regarding the setting (school-
based health promotion), evidence about the target behav-
ior using a range of methods and research on similar inter-
ventions in other age groups and populations contributed to
inform the intervention design.

Different levels of evidence answer different questions.
While systematic reviews of RCTs of behavior change inter-
ventions provide the strongest evidence for effectiveness,
they often say little about reach, adoption, and implementa-
tion outside of a research study or about longer-term main-
tenance (Dombrowski et al., 2012). Likewise evidence from
rigorous studies conducted in very different settings or in
communities with different features may be applicable to
the local needs when retrofitted. Evidence synthesis should
be strategic and sequential, developing an iterative under-
standing of how to optimize the intervention (Michie
et al., 2014). Where previous health behavior change inter-
ventions had heterogeneous effects, it is often possible to
code behavior change techniques and other intervention
features such as modes of delivery (Abraham & Michie,
2008; Adams et al., 2014; Kok et al., 2016; Michie, Ashford,

et al., 2011; Michie, Richardson, Johnston, Abraham, Fran-
cis, & Hardeman, 2013) and to explore whether such fea-
tures are associated with intervention effectiveness
(Dombrowski et al., 2012). Such an intervention features
review-based approach begins by identifying intervention
techniques and other TIDIER features (Hoffmann et al.,
2014) of interventions for a given health behavior in a sys-
tematic review of trials. TIDIER features, including behav-
ior change techniques and other intervention techniques
can then be coded within interventions in the review to test
which techniques and combinations of these are associated
with greater effectiveness in other settings. Even though tri-
als of interventions make causal statements of effective-
ness, the evaluation of intervention techniques within the
review is correlational and should be treated with due care.
Nevertheless, this approach can help to combine evidence
of intervention strategies that have been found to be effec-
tive in other settings and/or using theory to inform the
selection of intervention techniques.

In addition to review-based identification of effective
intervention features, some approaches promote an experi-
mental method for intervention development to establish
causal evidence for the hypothesized change by identifying
the potential modifiable causal factors and assessing
whether changes in the target behavior occur as a result
of manipulating the predictive factor(s) (Sheeran et al.,
2017). The emphasis is on understanding the mechanisms
of change and using experimental designs to robustly clarify
how to change these and integrating this knowledge into
applied research. Environmental interventions targeting
point-of-choice decisions such as stairs versus escalator
use (Ryan, Lyon, Webb, Eves, & Ryan, 2011) and on-the-
spot opportunities to register for organ donation (Li et al.,
2017), nudges (Hollands et al., 2013; Marteau, Ogilvie,
Roland, Suhrcke, & Kelly, 2011) or point of sale decisions
(Dolan et al., 2012) are more likely to be informed by exper-
imental than by correlational considerations.

Some intervention techniques may be effective when
tested in an RCT but not widely acceptable by facilitators
or target audience alike, while other intervention tech-
niques might be highly acceptable but show smaller effect
sizes. Acceptability can be defined as a “multi-faceted con-
struct that reflects the extent to which people delivering or
receiving a healthcare intervention consider it to be appro-
priate, based on anticipated or experienced cognitive and
emotional responses to the intervention” (Sekhon, Cart-
wright, & Francis, 2017, p. 4). Engaging stakeholders in
the development process from early on will increase the
potential for acceptability. Intervention principles that are
theoretically sound and in line with good evidence, might
still not be seen as acceptable without adaptation to context
and audience. For example, some might not be willing to
engage in planning interventions unless key modifications
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are implemented to increase acceptability and feasibility
(Witteman et al., 2017). Anticipated acceptability of candi-
date features can be empirically examined to inform deci-
sions, for example, teachers’ views on potential strategies

to reduce student sitting in schools was examined using a
mixed-methods approach (Laine et al., 2017). This example
also illustrates that in addition to the main target group (stu-
dents), the environmental agents or “providers” (teachers)

The Interventions Supporting Long-term Adherence and Decreasing cardiovascular events (ISLAND) multi -
centre trial and theory-based process evaluation involved an intervention to support on-going medication 
adherence and attendance to cardiac rehabilitation following a myocardial infarction (MI) (Ivers et al., 2017). 
Intervention  development considered existing  Cochrane   review  evidence  for  both these  behaviors  (Karmali  
et al., 2014; Nieuwlaat et al., 2014), key trials of behaviorchange interventions (Sniehotta, Scholz, & Schwarzer, 
2006), cost-effectiveness data (Ito et al., 2012) and pilot trial data (Schwalm et al., 2015). Development also 
involved conducting qualitative interviews based on the Theoretical Domains Framework with patients post-MI 
to identify potential barriers and enablers, as well as quantitative analyses based on the Health Action Process 
Approach to identify motivational and volitional correlates of behavior (Presseau, Schwalm, et al., 2017). These 
sources of evidence informed the basis for developing a logic model, behavior change techniques and modes of 
delivery of the intervention (Ivers et al., 2017). An interdisciplinary team was assembled involving partnering 
with a design firm, patients, a patient stakeholder organization, primary and secondary healthcare providers, and 
researchers (health psychologists, statisticians, health services researchers, health economists, implementation 
scientists, and human factors engineers) from the start and throughout to ensure that it could be implemented at 
scale within healthcare systems. An explicit user-centred design process was used to iteratively develop 
materials including developing personas, prototype materials, two design cycles, piloting materials using think 
aloud and semi-structured interviews (Witteman et al., 2017). 

The Let’s Move It (LMI) intervention aimed to increase physical activity and decrease excessive sedentary 
behavior among adolescents – especially those with insufficient PA levels (Hankonen et al., 2016), physical 
activity can prevent or delay onset of several lifestyle-related chronic diseses such as type 2 diabetes or heart 
disease. The aim of the intervention development was to create a feasible, acceptable, effective and cost-
effective school-based intervention that could later be scaled up. Intervention development considered existing 
review evidence for these behaviors and school-based health promotion interventions, but also carried out a 
systematic  review of  the target group, behaviors, and  context (Hynynen et al., 2016). Development also  
involved conducting qualitative analysis of interviews to better understand the role of PA in daily life of Finnish 
vocational students, as well as analysis of personal stories on key inci dents related to PA change over childhood 
and adolescence. Further, quantitative analyses informed by the Therectical Domain Framework (Francis et al., 
2012) aimed to identify the key correlates of these behaviors (Hankonen, Heino, Kujala, et al., 2017). As 
some parts of the intervention were to be delivered by teachers, a mixed-methods study to examine accep-  
tability of potential intervention strategies was conducted among teachers (Laine et al., 2017). We conducted    
e.g., scenario work with a group of experts and stakeholders, and with a student panel, did practical small trials  
of e.g., discussion exercises with students in order to get rapid feedback of alternative practical strategies  
within the student program. This resulted in the first version of the intervention, the acceptability). and feasibility  
was investigated in a randomised feasibility trial (Hankonen, Heino, Kujala, et al., 2017). An enhanced version  
of the intervention was then  developed based on this feedback (Hankonen, Heino, Kujala, et al., 2017). An adver- 
tisement agency designed the materials and the visual look of the intervention, in close collaboration with the  
research team, including testing with end-users and a close linkage with theory. An interdisciplinary team   
involving researchers (disciplines including social and health psychology, statistics, exercise physiology and  
measurement, sports science, implementation science, sociology), health promotion organisations, teachers,  
students, school health specialists, etc. was assembled from the start and they convened regularly throughout 
the intervention development process. 

Figure 1. Intervention development examples.
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that deliver the intervention are also the target of a “sec-
ondary” intervention, hence, their views and behaviors
should also be understood. In implementation science the
environmental agents are the target of the intervention.

(iii) Developing a Logic Model of Change
The MRC framework for the development and evaluation
of complex interventions highlights that interventions
should be theory-based (Craig et al., 2008). A common
misconception is equating “theory” with “hypothesis.” A
scientific theory has been empirically demonstrated to
explain behavior. If, while designing an intervention, the
team concludes that there is a need to target a combination
of constructs from different theories that have never been
tested together, what will actually happen is that a specific
scientific hypothesis (that can lead to a new theory if suc-
cessful) is being tested, not a theory.

It is useful to create a program’s scientific hypothesis in
terms of the evidence-based mechanisms associated with
behavior and behavior change. In contrast to formal scien-
tific theories, program theories are practical, concrete work-
ing models and hypotheses of interventions, and are
specific to each program or intervention. They (1) specify
the intervention components, the intervention’s expected
outcomes, and the methods for assessing those outcomes,
often in the form of a logic model, and (2) offer an interven-
tion’s “hypotheses” (the rationale and assumptions about
mechanisms that link processes and inputs to (both
intended and unintended) outcomes, as well as condi-
tions/context necessary for effectiveness; Davidoff,
Dixon-Woods, Leviton, & Michie, 2015).

This hypothesis of change may be based on or informed
by scientific theories, but the main requirement is to for-
malize the hypothesized causal assumptions, detail the
planned implementation and theorized mechanisms of
impact within a set of relevant contexts (Craig et al.,
2008). Theory can also identify specific issues that create
barriers to intervention success (e.g., competing goals in
time-limited GP sessions; Presseau, Sniehotta, Francis, &
Campbell, 2009). Rather than using a single theory to guide
intervention development, it is often sensible to use theory
to address the uncertainties in the process and to create a
map of assumptions/hypothesis linking theories and
evidence.

According to UK MRC Guidance, modeling an interven-
tion before evaluation provides the insights that are key to
informing the design of both the intervention and its eval-
uation. Modeling may take the form of a pretrial economic
evaluation testing if the set of assumptions used to develop
the interventions are sufficient to provide a good chance of
successful impact. Mapping links between outcomes, deter-
minants, change objectives, and intervention techniques
reflect this process of creating the logic of intervention

(Bartholomew Eldredge et al., 2016). For example, in a
school-based intervention to prevent obesity, performance
objectives (e.g., Communicate healthy behavior messages
to parents and seek their support) are mapped against per-
sonal (e.g., self-efficacy) and external, environmental pre-
dictors (e.g., family support), and thus created actionable
change objectives (e.g., confidence to seek parental support
and social reinforcement from parents/family for interest in
healthy lifestyles. These change objectives become the tar-
get of intervention techniques (Lloyd, Logan, Greaves, &
Wyatt, 2011).

This process should also involve the explicit elaboration
of a “dark” logic model, that is, a careful elaboration of
potential pathways through which the intervention may
lead to negative or harmful consequences (Bonell,
Jamal, Melendez-Torres, & Cummins, 2014). This extends
beyond identifying potential harms by clearly outlin-
ing the mechanisms through which such harms may take
place.

The Behavior Change Wheel (Michie, van Stralen, et al.,
2011) is a particularly useful recent tool to integrate theory
and evidence and to bring together stakeholders in making
intervention design decisions. It is a meta-model of the
intervention development process based on a comprehen-
sive review and synthesis of existing methodological and
theoretical approaches from various disciplines. The Behav-
ior Change Wheel links policy categories (guidelines, envi-
ronmental/social planning, communication/marketing,
fiscal measures, regulation, service provision and legisla-
tion) with intervention functions (restrictions, education,
persuasion, incentivization, coercion, training, enablement,
modeling, and environmental restructuring) and commonly
theorized sources of behavior; Capability (physical and psy-
chological), Opportunity (social and physical) and Motiva-
tion (automatic and reflective), known as the COM-B
model (Michie, van Stralen, et al., 2011).

C. Development of Material and Interface

Design decisions about the look and feel of an intervention
can promote their sustained use and are thus highly depen-
dent on the mode of deliver, target audience and behavior.
In a digital intervention, the graphics used, decisions about
gamification and devices used to deploy the intervention
influence the overall success of a behavior change interven-
tion. This calls for multidisciplinary work to incorporate the-
ories and methods from other disciplines. Health behavior
change theories are not sufficient for informing all deci-
sions about the design of an intervention, and other disci-
plines have a key role in optimizing design decisions. The
use of community-based participatory research (Teufel-
Shone, Siyuja, Watahomigie, & Irwin, 2006) such as
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consensus conferences (Berry, Chan, Bell, & Walker, 2012)
or co-design workshops (O’Brien et al., 2016) and user-cen-
tered design (Cafazzo, Casselman, Hamming, Katzman, &
Palmert, 2012) help to make the intervention attractive,
clear and relevant to the user.

Producing final program materials such as posters and
videos may involve creative consultants, artists or graphic
designers. IM suggests writing design documents to guide
the creation and reviewing of the materials: They can help
in ensuring that behavioral science insights and interven-
tion strategies are adequately transferred into actual mate-
rial production.

D. Empirical Optimization

Once the intervention program is designed and materials
developed into a ‘beta’ version, there is the need for refine-
ment and optimization. Building in time for this extra step
will increase future acceptability and feasibility of the inter-
vention. There are rigorous methods that can be used to get
extra information to proceed with empirical optimization/
refinement of the intervention prior to wider scale evalua-
tion, such as the Multiphase Optimization Strategy (MOST).
Qualitative and/or quantitative methods can facilitate opti-
mization/refinement.

MOST is a framework for robust empirical optimization
and evaluation of behavior change interventions (Collins
et al., 2007; Collins, Nahum-Shani, & Almirall, 2014).
MOST proposes three phases: preparation (i.e., develop the-
oretical model and highlight uncertainties about most effec-
tive intervention features), optimization (i.e., component
selection using empirical testing), and evaluation (i.e.,
definitive RCT). At the optimization phase intervention
developers gather empirical information on each interven-
tion feature by conducting a randomized experiment (e.g.,
factorial design, fractional factorial design, SMART
designs). The results from this formal testing inform deci-
sion-making process in terms of feature selection and for-
mation of the optimized intervention. The framework
proposes an iterative process stating that if an optimized
intervention is shown to be effective through a formal test,
it can be made available to the public. The key element in
MOST is the processes by which a multicomponent behav-
ior change intervention and its components are optimized
before a definitive trial or potentially while the intervention
is in use (e.g., optimization of an existing app).

Qualitative methods provide a complementary approach
to support the development and refinement of an initially
drafted intervention. Developers should aim to understand
and incorporate the perspectives of those who will use the
intervention by undertaking iterative qualitative research.
This is important for digital interventions (Baek, Cagiltay,

Boling, & Frick, 2008) but also for traditional methods of
delivery. An example on how this can be translated in prac-
tice is by eliciting and analyzing service users’ reactions to
the intervention and its elements. It might also be impor-
tant to conduct consultation with topic experts (e.g., com-
puter scientists) and other stakeholders (e.g., healthcare
practitioners) of the intervention to accommodate their
views and expertise (Presseau, Mutsaers, et al., 2017; Rodri-
gues, Sniehotta, Birch-Machin, Olivier, et al., 2017). This
can be achieved using research methods such as focus
groups, individual semi-structured interviews coupled with
a think-aloud process. Mixed methods can also be used to
refine an intervention coupling both qualitative with quan-
titative forms of collecting information that can inform
refinement.

E. Evaluating the Intervention

Developing interventions that test explicit hypotheses could
allow for synergy between knowledge generated via the
implementation and evaluation of interventions and theo-
ries, allowing for their test and evolution. In the pilot and
feasibility stage the feasibility and acceptability of the inter-
vention and evaluation procedures is tested and if needed
optimized and additional information needed to design
the evaluation is collected (Eldridge et al., 2016; Lancaster,
2015). Once a viable intervention and evaluation protocol
has been achieved, a full-scale evaluation of whether the
intervention has its intended effects on the main outcome
should take place assuming resources are available to do so.

The study design should be chosen based on what is fit
for purpose – based on question, circumstances, and speci-
fic characteristics of the study (e.g., expected effect size and
likelihood of biases). Considering the range of experimental
and non-experimental approaches should lead to more
appropriate methodological choices (Shadish, Cook, &
Campbell, 2002). UK MRC guidance strongly encourages
considering randomization, due to it being the most robust
method of preventing selection bias (i.e., intervention recip-
ients systematically differing from those who do not). In
case a conventional individually-randomized parallel group
design is not appropriate, evaluators should consider other
experimental designs, for example, cluster-randomized tri-
als, stepped wedge designs (Li et al., 2017), preference trials
and randomized consent designs, or n-of-1 designs (Craig
et al., 2008; Shadish et al., 2002). Even when an experi-
mental approach may not be feasible, for example, the
intervention is irreversible, robust nonexperimental alterna-
tives should be considered. In any case, intervention evalu-
ators should be conscious of the need to avoid
underpowered trials to prevent producing research waste
(Ioannidis et al., 2014).
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F. Process Evaluation

In addition to a formal outcome evaluation, an important
part of intervention development and evaluation involves
understanding how and for whom an intervention works
or does not. Process evaluation is key to explore the func-
tioning of a complex intervention and it involves examining
fidelity, mechanisms of impact, and contextual factors
(Moore et al., 2015). A process evaluation can involve the
use of various qualitative and/or quantitative methods to
increase understanding of outcomes, how these are
achieved and how can interventions be improved (Moore
et al., 2015). For instance, a process evaluation can include
self-completed questionnaires (E. H. Evans et al., 2015),
semi-structured interviews (Sainsbury et al., 2017), data-dri-
ven interviews (Leslie et al., 2016), and non-participant
observations to understand the functioning of the different
features of an intervention (Hardeman et al., 2008). It
should be noted that process evaluation can be conducted
at various stages of intervention development and evalua-
tion, serving a different function in each: in the feasibility
and pilot study phase it may, for example, shed light on
intermediate processes and acceptability of implementation
procedures (Hankonen, Heino, Hynynen, et al., 2017), in
the effectiveness evaluation trial, fidelity, impact mecha-
nisms and context (Presseau et al., 2016), and finally in
the post-evaluation implementation, its function may be
to investigate the routine uptake or normalization into
new context (May & Finch, 2009; Moore et al., 2015).
For example, in the feasibility study of the “Let’s Move
It” intervention to promote physical activity in vocational
school youth, the identification of activities most and the
least frequently taken up by the participants enabled an
improvement or removal and replacement of such subopti-
mal program components (Hankonen, Heino, Hynynen,
et al., 2017).

G. Implementation: Real-World
Application

Once a health behavior change intervention is evaluated
and demonstrated to be effective, this evaluation con-
tributes to the wider evidence in favor of the intervention.
As replicated evidence mounts and is synthesized in favour
of the intervention, there can be greater confidence in pro-
moting its implementation and routine use as part of a new
standard of care in health services, community services,
schools, the workplace and/or online (Peters, Adam,
Alonge, Agyepong, & Tran, 2013). Demonstrating that an
intervention is effective does not guarantee that it will be
adopted or implemented beyond the scope of the project
that developed and evaluated it. As suggested within
RE-AIM, real-world implementation issues should be

integrated as a key consideration at each stage of an inter-
vention’s development and evaluation process. Intervention
co-creation provides some ownership to those involved with
its implementation but does not guarantee that others will
use it. The field of Implementation Science has emerged
to robustly develop and evaluate interventions to support
real-world implementation process itself. The “actors”
whose behavior is targeted thus shifts from patients and cit-
izens, to those who deliver the intervention in routine set-
tings (e.g., doctors, nurses, teachers), and the same
rigorous process of intervention design advocated above
for patient/citizen-focused interventions should form the
basis of an implementation intervention, including develop-
ment, piloting and evaluation. Just as mere information pro-
vision is unlikely to support someone to quit smoking or eat
more healthily, so too is the provision of information to a
healthcare provider about an effective health behavior
change intervention unlikely to be sufficient to change rou-
tine practice. Instead, change in healthcare provider behav-
ior should be assessed and informed by behavior change
theory qualitatively, quantitatively, determinants reviewed,
pilot testing, and robust randomized evaluation conducted.
Indeed, Cochrane reviews of strategies for supporting
healthcare professional behavior exist (e.g., Ivers et al.,
2012), and there is a movement toward clarifying behavior
change techniques targeting change in healthcare provider
behaviors alongside those focused on patients (Presseau
et al., 2015). Such implementation research is best achieved
in collaboration with those with the infrastructure within
which to implement the intervention (e.g., health services,
schools). There remains much opportunity to apply princi-
ples of behavior change intervention development and eval-
uation to changing the behavior of those who deliver
interventions routinely.

Conclusion: Reflections and
Challenges

Methods for behavior change intervention development
have progressed considerably over the last four decades
and made a significant contribution to the translation of
health behavior science into public health and health care.
Guidance for the outcome and process evaluation of com-
plex interventions has increased both the quality of inter-
ventions as well as their reporting (Hoffmann et al.,
2014). Moving away from an academically dominated
approach toward a multidisciplinary process with meaning-
ful involvement of stakeholders and users working toward
codesign and joint ownership while maintaining commit-
ment to evidence-based practice and scientific theory, has
considerably increased the potential for impact in the real
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world. This further underscores that reach, implementation,
adoption, and maintenance – not just effectiveness – must
be optimized to create maximal impact. Intervening is
increasingly seen from a complex systems perspective with
a view to modifying the behavioral as well as the wider
social and environmental determinants of behavior and
recent developments reflect this emphasis on environmen-
tal interventions and context (Aunger & Curtis, 2016; Dolan
et al., 2012; Hollands et al., 2017).

Policy and practice partners often require solutions in a
timely fashion and at limited budgets. Scientific methods
are usually conceived to reach optimal solutions but impact
might depend on creating the optimal solution in a given
context of time and budget. Increasing chances of accept-
ability and feasibility by involving key stakeholders from
the start, we can design interventions that have the highest
likelihood of delivery to time and budget. These stakehold-
ers ideally include policymakers and other agents who are
gatekeepers to long-term implementation and dissemina-
tion. By partnering early and over the long term the seeds
for incremental evaluation will be sow. This will increase
flexibility and allow for immediate response to identified
needs while also contributing to science over the longer
term. Hence, involving them early on enables longsighted
planning for real-world impact.

Intervention development frequently involves a system-
atic review, extensive patient and public involvement and
additional original mixed method research before conduct-
ing a feasibility study and subsequently for a definitive
study evaluating the effectiveness. While defensibly robust,
this best practice approach can be time consuming, which
may be appropriate in many settings. However, in domains
characterized by very rapid innovation cycles, such as
mobile phone apps for public health, more efficient
approaches are needed and can be considered. One option
rarely raised in this literature is the option not to develop an
intervention but to adapt or retrofit an existing one. Such an
approach is sensible where evidence synthesis or a scoping
review suggests that an existing intervention has a good evi-
dence base. An example of an adapted intervention is the
“Waste the Waist,” (Gillison et al., 2012) which was based
on an intervention used in Australia (Absetz et al., 2007;
Laatikainen et al., 2007).

We suggest that intervention developers should avoid fol-
lowing formal methods in a linear “cookbook” fashion.
Instead, we advocate for transparency of reporting of strate-
gic decisions inspired by an iterative value of information
approach where at each stage of the development the
opportunity costs for conducting additional research or
seeking further evidence is weighted against the likely
improvement to the interventions resulting from it –

informed by a strong multidisciplinary conceptual model.
This allows some flexibility and adjusts the process to the

available time and resource. It is important to highlight
which design decisions are based on evidence but also to
acknowledge those decisions made in the process of inter-
vention development that could not be based on available
evidence.

Finally, it is possible to use methods of empirical optimi-
sation such as MOST (Collins et al., 2007), sequential mul-
tiple assignment randomized trial (SMART; Cheung,
Chakraborty, & Davidson, 2015) or built in n-of-1 trials
(McDonald et al., 2017) to empirically optimize interven-
tions while being used, a possibility that benefits particu-
larly from digital intervention platforms. Developing real-
world interventions is an opportunity to create impact from
behavioral science and to contribute to addressing some of
the most pressing issues of our time.

Acknowledgments
Angela Rodrigues and Falko F. Sniehotta are funded by
Fuse, the Centre for Translational Research in Public
Health, a UK Clinical Research Collaboration Public Health
Research Centre of Excellence based on funding from the
British Heart Foundation, Cancer Research UK, Economic
and Social Research Council, Medical Research Council.

References

Abraham, C., & Michie, S. (2008). A taxonomy of behavior change
techniques used in interventions. Health Psychology, 27, 379–
387. https://doi.org/10.1037/0278-6133.27.3.379

Absetz, P., Valve, R., Oldenburg, B., Heinonen, H., Nissinen, A.,
Fogelholm, M., . . . Uutela, A. (2007). Type 2 diabetes prevention
in the “real world”: One-year results of the GOAL Implementa-
tion Trial. Diabetes Care, 30, 2465–2470.

Adams, J., Giles, E. L., McColl, E., & Sniehotta, F. F. (2014).
Carrots, sticks and health behaviors: A framework for docu-
menting the complexity of financial incentive interventions to
change health behaviors. Health Psychology Review, 8, 286–
295.

Adams, J., Hillier-Brown, F. C., Moore, H. J., Lake, A. A., Araujo-
Soares, V., White, M., & Summerbell, C. (2016). Searching and
synthesising “grey literature” and “grey information” in public
health: Critical reflections on three case studies. Systematic
Reviews, 5, 164. https://doi.org/10.1186/s13643-016-0337-y

Adams, J., Mytton, O., White, M., & Monsivais, P. (2016). Why are
some population interventions for diet and obesity more
equitable and effective than others? The role of individual
agency. PLoS One, 13, e1002045. https://doi.org/10.1371/jour-
nal.pmed.1001990

Araújo-Soares, V., & Sniehotta, F. F. (2017). Healthy choice
architecture. Nature Human Behavior, 1, 0155. https://doi.
org/10.1038/s41562-017-0155

Aunger, R., & Curtis, V. (2016). Behavior centred design: Towards
an applied science of behavior change. Health Psychology
Review, 10, 425–446. https://doi.org/10.1080/
17437199.2016.1219673

Baek, E.-O., Cagiltay, K., Boling, E., & Frick, T. (2008). User-
centered design and development. In J. M. Spector, M. D.
Merill, J. van Merrienboer, & M. P. Driscoll (Eds.), Handbook of

�2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article European Psychologist (2018)
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]

V. Araújo-Soares et al.,Methods of Intervention Development 11

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

27
/1

01
6-

90
40

/a
00

03
30

 -
 T

hu
rs

da
y,

 S
ep

te
m

be
r 

06
, 2

01
8 

2:
22

:5
7 

A
M

 -
 I

P 
A

dd
re

ss
:2

12
.2

19
.2

6.
18

 

https://doi.org/10.1037/0278-6133.27.3.379
https://doi.org/10.1186/s13643-016-0337-y
https://doi.org/10.1371/jour�nal.pmed.1001990
https://doi.org/10.1371/jour�nal.pmed.1001990
https://doi.org/10.1038/s41562-017-0155
https://doi.org/10.1038/s41562-017-0155
https://doi.org/10.1080/17437199.2016.1219673
https://doi.org/10.1080/17437199.2016.1219673


research on educational communications and technology (pp.
660–668). New York, NY: Taylor & Francis.

Barnett, K., Mercer, S. W., Norbury, M., Watt, G., Wyke, S., &
Guthrie, B. (2012). Epidemiology of multimorbidity and impli-
cations for health care, research, and medical education: A
cross-sectional study. The Lancet, 380, 37–43.

Bartholomew Eldredge, L. K., Markham, C. M., Ruiter, R. A. C.,
Fernández, M. E., Kok, G., & Parcel, G. S. (2016). Planning
health promotion programs: An intervention mapping approach
(4th ed.). San Francisco, CA: Jossey-Bass.

Beenstock, J., Sniehotta, F. F., White, M., Bell, R., Milne, E. M. G.,
& Araujo-Soares, V. (2012). What helps and hinders midwives in
engaging with pregnant women about stopping smoking? A
cross-sectional survey of perceived implementation difficulties
among midwives in the North East of England. Implementation
Science, 7, 36. https://doi.org/10.1186/1748-5908-7-36

Berry, T. R., Chan, C. B., Bell, R. C., & Walker, J. (2012). Collective
knowledge: using a consensus conference approach to develop
recommendations for physical activity and nutrition programs
for persons with type 2 diabetes. Frontiers in Endocrinology, 3, 161.

Bodenheimer, T., Chen, E., & Bennett, H. D. (2009). Confronting the
growing burden of chronic disease: Can the US health care
workforce do the job? Health Affairs, 28, 64–74.

Bonell, C., Jamal, F., Melendez-Torres, G. J., & Cummins, S.
(2014). “Dark logic”: Theorising the harmful consequences of
public health interventions. Journal of Epidemiology and Com-
munity Health, 69, 95.

Boon, N., Boyle, R., Bradbury, K., Buckley, J., Connolly, S., Craig, S.,
. . . Wood, D. (2014). Joint British Societies’ consensus recom-
mendations for the prevention of cardiovascular disease
(JBS3). Heart, 100(Suppl 2), ii1–ii67. https://doi.org/
10.1136/heartjnl-2014–305693

Cafazzo, A. J., Casselman, M., Hamming, N., Katzman, K. D., &
Palmert, R. M. (2012). Design of an mHealth app for the self-
management of adolescent type 1 diabetes: A pilot study.
Journal of Medical Internet Research, 14, e70. https://doi.org/
10.2196/jmir.2058

Campbell, M., Katikireddi, S. V., Hoffmann, T., Armstrong, R.,
Walters, E., & Craig, P. (2018). TIDieR-PHP: A reporting
guideline for population health and policy interventions. British
Medical Journal, 361, k1079.

Cane, J., O’Connor, D., & Michie, S. (2012). Validation of the
theoretical domains framework for use in behavior change and
implementation research. Implementation Science, 7, 37.
https://doi.org/10.1186/1748-5908-7-37

Cheung, Y. K., Chakraborty, B., & Davidson, K. W. (2015). Sequen-
tial multiple assignment randomized trial (SMART) with adap-
tive randomization for quality improvement in depression
treatment program. Biometrics, 71, 450–459.

Collins, L. M., Murphy, S. A., & Strecher, V. (2007). The Multiphase
Optimization Strategy (MOST) and the Sequential Multiple
Assignment Randomized Trial (SMART): New methods for more
potent eHealth interventions. American Journal of Preventive
Medicine, 32(5 Suppl), S112–S118. https://doi.org/10.1016/j.
amepre.2007.01.022

Collins, L. M., Nahum-Shani, I., & Almirall, D. (2014). Optimization
of behavioral dynamic treatment regimens based on the
sequential, multiple assignment, randomized trial (SMART).
Clinical Trials (London, England), 11, 426–434. https://doi.org/
10.1177/1740774514536795

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I., &
Petticrew, M. (2008). Developing and evaluating complex
interventions: The new Medical Research Council guidance.
British Medical Journal, 337, a1655. https://doi.org/10.1136/
bmj.a1655

Cugelman, B. (2013). Gamification: What it is and why it matters to
digital health behavior change developers. JMIR Serious
Games, 1, e3. https://doi.org/10.2196/games.3139

Czajkowski, S. M., Powell, L. H., Adler, N., Naar-King, S., Reynolds,
K. D., Hunter, C. M., . . . Peterson, J. C. (2015). From ideas to
efficacy: The ORBIT model for developing behavioral treatments
for chronic diseases. Health Psychology, 34, 971–982.

Dahlgren, G., & Whitehead, M. (2006). European strategies for
tackling social inequities in health: Levelling up Part 2. Copen-
hagen, Denmark: World Health Organization.

Davidoff, F., Dixon-Woods, M., Leviton, L., & Michie, S. (2015).
Demystifying theory and its use in improvement. BMJ Quality &
Safety, 24, 228–238. https://doi.org/10.1136/bmjqs-2014-
003627

Department of Health. (2012). Long term conditions compendium
of information. Retrieved from https://www.gov.uk/govern-
ment/news/third-edition-of-long-term-conditions-compen-
dium-published

Dolan, P., Hallsworth, M., Halpern, D., King, D., Metcalfe, R., &
Vlaev, I. (2012). Influencing behavior: The mindspace way.
Journal of Economic Psychology, 33, 264–277.

Dombrowski, S. U., O’Carroll, R. E., & Williams, B. (2016). Form of
delivery as a key “active ingredient” in behavior change
interventions. British Journal of Health Psychology, 21, 733–
740. https://doi.org/10.1111/bjhp.12203

Dombrowski, S. U., Sniehotta, F. F., Avenell, A., Johnston, M.,
MacLennan, G., & Araujo-Soares, V. (2012). Identifying active
ingredients in complex behavioral interventions for obese
adults with obesity-related co-morbidities or additional risk
factors for co-morbidities: A systematic review. Health Psy-
chology Review, 6, 7–32. https://doi.org/10.1080/
17437199.2010.513298

Eldridge, S. M., Chan, C. L., Campbell, M. J., Bond, C. M., Hope-
well, S., Thabane, L., . . . Campbell, M. (2016). CONSORT 2010
Statement: Extension to randomised pilot and feasibility trials.
British Medical Journal, 355, i5239.

Evans, E. H., Araújo-Soares, V., Adamson, A., Batterham, A. M.,
Brown, H., Campbell, M., . . . Sniehotta, F. F. (2015). The
NULevel trial of a scalable, technology-assisted weight loss
maintenance intervention for obese adults after clinically
significant weight loss: Study protocol for a randomised
controlled trial. Trials, 16, 421. https://doi.org/10.1186/
s13063-015-0931-7

Evans, T., & Brown, H. (2003). Road traffic crashes: Operational-
izing equity in the context of health sector reform. Injury Control
and Safety Promotion, 10, 11–12. https://doi.org/10.1076/
icsp.10.1.11.14117

Fishbein, M. (1967). Attitude and the prediction of behavior. In M.
Fishbein (Ed.), Readings in attitude theory and measurement
(pp. 377–392). New York, NY: Wiley.

Francis, J. J., O’Connor, D., & Curran, J. (2012). Theories of
behavior change synthesised into a set of theoretical group-
ings: Introducing a thematic series on the theoretical domains
framework. Implementation Science, 7, 1–9. https://doi.org/
10.1186/1748-5908-7-35

Francis, J. J., & Presseau, J. (2018). Healthcare practitioner
behavior. In S. Ayers, A. Baum, C. McManus, S. Newman, K.
Wallston, J. Weinman, & R. West (Eds.), Cambridge handbook of
psychology, health and medicine. Cambridge, UK: Cambridge
University Press.

French, D. P., Darker, C. D., Eves, F. F., & Sniehotta, F. F. (2013).
The systematic development of a brief intervention to increase
walking in the general public using an “extended” theory of
planned behavior. Journal of Physical Activity and Health, 10,
940–948.

European Psychologist (2018) � 2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]

12 V. Araújo-Soares et al.,Methods of Intervention Development

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

27
/1

01
6-

90
40

/a
00

03
30

 -
 T

hu
rs

da
y,

 S
ep

te
m

be
r 

06
, 2

01
8 

2:
22

:5
7 

A
M

 -
 I

P 
A

dd
re

ss
:2

12
.2

19
.2

6.
18

 

https://doi.org/10.1186/1748-5908-7-36
https://doi.org/10.1136/�heartjnl-2014&ndash;305693
https://doi.org/10.1136/�heartjnl-2014&ndash;305693
https://doi.org/10.2196/jmir.2058
https://doi.org/10.2196/jmir.2058
https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.1016/j.amepre.2007.01.022
https://doi.org/10.1016/j.amepre.2007.01.022
https://doi.org/10.1177/1740774514536795
https://doi.org/10.1177/1740774514536795
https://doi.org/10.1136/bmj.a1655
https://doi.org/10.1136/bmj.a1655
https://doi.org/10.2196/games.3139
https://doi.org/10.1136/bmjqs-2014-003627
https://doi.org/10.1136/bmjqs-2014-003627
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
https://doi.org/10.1111/bjhp.12203
https://doi.org/10.1080/17437199.2010.513298
https://doi.org/10.1080/17437199.2010.513298
https://doi.org/10.1186/s13063-015-0931-7
https://doi.org/10.1186/s13063-015-0931-7
https://doi.org/10.1076/icsp.10.1.11.14117
https://doi.org/10.1076/icsp.10.1.11.14117
https://doi.org/10.1186/1748-5908-7-35
https://doi.org/10.1186/1748-5908-7-35


French, S. D., Green, S. E., O’Connor, D. A., McKenzie, J. E.,
Francis, J. J., & Michie, S. (2012). Developing theory-informed
behavior change interventions to implement evidence into
practice: A systematic approach using the theoretical domains
framework. Implementation Science, 7, 38. https://doi.org/
10.1186/1748-5908-7-38

Gillison, F., Greaves, C., Stathi, A., Ramsay, R., Bennett, P., Taylor,
G., . . . Chandler, R. (2012). “Waste the waist: The development
of an intervention to promote changes in diet and physical
activity for people with high cardiovascular risk. British Journal
of Health Psychology, 17, 327–345. https://doi.org/10.1111/
j.2044-8287.2011.02040.x

Glasgow, R. E., Vogt, T. M., & Boles, S. M. (1999). Evaluating the
public health impact of health promotion interventions: The
RE-AIM framework. American Journal of Public Health, 89,
1322–1327.

Graham, I. D., Logan, J., Harrison, M. B., Straus, S. E., Tetroe, J.,
Caswell, W., & Robinson, N. (2006). Lost in knowledge trans-
lation: Time for a map? The Journal of Continuing Education in
the Health Professions, 26, 13–24. https://doi.org/10.1002/
chp.47

Green, L. W., & Kreuter, M. W. (2005). Health program planning: An
educational and ecological approach.

Hagger, M. S., & Hardcastle, S. J. (2014). Interpersonal style
should be included in taxonomies of behavior change tech-
niques. Frontiers in Psychology, 5, 254. https://doi.org/10.3389/
fpsyg.2014.00254

Hankonen, N., Heino, M. T. J., Araújo-Soares, V., Sniehotta, F. F.,
Sund, R., & Vasankari, T. (2016). “Let’s Move It” – a school-
based multilevel intervention to increase physical activity and
reduce sedentary behavior among older adolescents in voca-
tional secondary schools: A study protocol for a cluster-
randomised trial. BMC Public Health Review, 16, 451. https://
doi.org/10.1186/s12889-016-3094-x

Hankonen, N., Heino, M. T. J., Hynynen, S.-T., Laine, H., Araújo-
Soares, V., Sniehotta, F. F., . . . Haukkala, A. (2017). Randomised
controlled feasibility study of a school-based multi-level
intervention to increase physical activity and decrease seden-
tary behavior among vocational school students. International
Journal of Behavioral Nutrition and Physical Activity, 14, 37.
https://doi.org/10.1186/s12966-017-0484-0

Hankonen, N., Heino, M. T. J., Kujala, E., Hynynen, S.-T., Absetz,
P., Araújo-Soares, V., . . . Haukkala, A. (2017). What explains the
socioeconomic status gap in activity? Educational differences
in determinants of physical activity and screentime. BMC Public
Health, 17, 144. https://doi.org/10.1186/s12889-016-3880-5

Hardeman, W., Michie, S., Fanshawe, T., Prevost, A. T., McLough-
lin, K., & Kinmonth, A. L. (2008). Fidelity of delivery of a physical
activity intervention: Predictors and consequences. Psychology
and Health, 23, 11–24.

Hardeman, W., Sutton, S., Griffin, S., Johnston, M., White, A.,
Wareham, N. J., & Kinmonth, A. L. (2005). A causal modelling
approach to the development of theory-based behavior change
programmes for trial evaluation. Health Education Research,
20, 676–687.

Hardeman, W., Sutton, S., Michie, S., & Kinmonth, A. L. (2004).
Understanding why theory-based health behavior interventions
work (or not): A causal modelling approach. Psychology and
Health, 19(Suppl.), 73–73.

Heslehurst, N., Newham, J., Maniatopoulos, G., Fleetwood, C.,
Robalino, S., & Rankin, J. (2014). Implementation of pregnancy
weight management and obesity guidelines: A meta-synthesis
of healthcare professionals’ barriers and facilitators using the
Theoretical Domains Framework. Obesity Reviews, 15, 462–
486. https://doi.org/10.1111/obr.12160

Hoffmann, T. C., Glasziou, P. P., Boutron, I., Milne, R., Perera, R.,
Moher, D., . . . Johnston, M. (2014). Better reporting of inter-
ventions: Template for intervention description and replication
(TIDieR) checklist and guide. British Medical Journal, 348,
g1687. https://doi.org/10.1136/bmj.g1687

Hollands, G. J., Bignardi, G., Johnston, M., Kelly, M. P., Ogilvie, D.,
Petticrew, M., . . . Marteau, T. M. (2017). The TIPPME interven-
tion typology for changing environments to change behavior.
Nature Human Behavior, 1, 0140. https://doi.org/10.1038/
s41562-017-0140

Hollands, G. J., Shemilt, I., Marteau, T. M., Jebb, S. A., Kelly, M. P.,
Nakamura, R., . . . Ogilvie, D. (2013). Altering micro-environ-
ments to change population health behavior: Towards an
evidence base for choice architecture interventions. BMC Public
Health, 13, 1218. https://doi.org/10.1186/1471-2458-13-
1218

Hynynen, S. T., van Stralen, M. M., Sniehotta, F. F., Araújo-Soares,
V., Hardeman, W., Chinapaw, M. J. M., . . . Hankonen, N. (2016).
A systematic review of school-based interventions targeting
physical activity and sedentary behavior among older adoles-
cents. International Review of Sport and Exercise Psychology, 9,
22–44. https://doi.org/10.1080/1750984X.2015.1081706

Ioannidis, J. P. A., Greenland, S., Hlatky, M. A., Khoury, M. J.,
Macleod, M. R., Moher, D., . . . Tibshirani, R. (2014). Increasing
value and reducing waste in research design, conduct, and
analysis. The Lancet, 383, 166–175. https://doi.org/10.1016/
S0140-6736(13)62227-8

Ito, K., Shrank, W. H., Avorn, J., Patrick, A. R., Brennan, T. A.,
Antman, E. M., & Choudhry, N. K. (2012). Comparative cost-
effectiveness of interventions to improve medication adherence
after myocardial infarction. Health Services Research, 47,
2097–2117.

Ivers, N., Jamtvedt, G., Flottorp, S., Young, J. M., Odgaard-Jensen,
J., French, S. D., . . . Oxman, A. D. (2012). Audit and feedback:
Effects on professional practice and healthcare outcomes. The
Cochrane Library, CD000259. https://doi.org/10.1002/
14651858.CD000259.pub3

Ivers, N., Schwalm, J. D., Witteman, H. O., Presseau, J., Taljaard,
M., . . . Grimshaw, J. M. (2017). Interventions Supporting Long-
term Adherence aNd Decreasing cardiovascular events
(ISLAND): Pragmatic randomized trial protocol. American Heart
Journal, 190, 64–75.

James Lind Alliance. (2017). James Lind Alliance: Priority setting
partnerships. Retrieved from http://www.jla.nihr.ac.uk/about-
the-james-lind-alliance/

Karmali, K. N., Davies, P., Taylor, F., Beswick, A., Martin, N., &
Ebrahim, S. (2014). Promoting patient uptake and adherence in
cardiac rehabilitation. Cochrane Database of Systematic
Reviews, 7, CD007131. https://doi.org/10.1002/14651858.
CD007131.pub3

Kok, G., Gottlieb, N. H., Peters, G.-J. Y., Mullen, P. D., Parcel, G. S.,
Ruiter, R. A. C., . . . Bartholomew, L. K. (2016). A taxonomy of
behavior change methods: An Intervention Mapping approach.
Health Psychology Review, 10, 297–312. https://doi.org/
10.1080/17437199.2015.1077155

Laatikainen, T., Dunbar, J. A., Chapman, A., Kilkkinen, A., Varti-
ainen, E., Heistaro, S., . . . Janus, E. D. (2007). Prevention of type
2 diabetes by lifestyle intervention in an Australian primary
health care setting: Greater Green Triangle (GGT) Diabetes
Prevention Project. BMC Public Health, 7, 249. https://doi.org/
10.1186/1471-2458-7-249

Laine, H., Araújo-Soares, V., Haukkala, A., & Hankonen, N. (2017).
Acceptability of strategies to reduce student sitting. Health
Promotion Practice, 18, 44–53. https://doi.org/10.1177/
1524839916677209

�2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article European Psychologist (2018)
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]

V. Araújo-Soares et al.,Methods of Intervention Development 13

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

27
/1

01
6-

90
40

/a
00

03
30

 -
 T

hu
rs

da
y,

 S
ep

te
m

be
r 

06
, 2

01
8 

2:
22

:5
7 

A
M

 -
 I

P 
A

dd
re

ss
:2

12
.2

19
.2

6.
18

 

https://doi.org/10.1186/1748-5908-7-38
https://doi.org/10.1186/1748-5908-7-38
https://doi.org/10.1111/j.2044-8287.2011.02040.x
https://doi.org/10.1111/j.2044-8287.2011.02040.x
https://doi.org/10.1002/chp.47
https://doi.org/10.1002/chp.47
https://doi.org/10.3389/fp�syg.2014.00254
https://doi.org/10.3389/fp�syg.2014.00254
https://doi.org/10.1186/s12889-016-3094-x
https://doi.org/10.1186/s12889-016-3094-x
https://doi.org/10.1186/s12966-017-0484-0
https://doi.org/10.1186/s12889-016-3880-5
https://doi.org/10.1111/obr.12160
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1038/s41562-017-0140
https://doi.org/10.1038/s41562-017-0140
https://doi.org/10.1186/1471-2458-13-1218
https://doi.org/10.1186/1471-2458-13-1218
https://doi.org/10.1080/1750984X.2015.1081706
https://doi.org/10.1016/S0140-6736(13)62227-8
https://doi.org/10.1016/S0140-6736(13)62227-8
https://doi.org/10.1002/14651858.CD000259.pub�3
https://doi.org/10.1002/14651858.CD000259.pub�3
http://dx.doi.org/
http://dx.doi.org/
https://doi.org/10.1002/14651858.CD007131.pub�3
https://doi.org/10.1002/14651858.CD007131.pub�3
https://doi.org/10.1080/17437199.2015.1077155
https://doi.org/10.1080/17437199.2015.1077155
https://doi.org/10.1186/1471-2458-7-249
https://doi.org/10.1186/1471-2458-7-249
https://doi.org/10.1177/1524839916677209
https://doi.org/10.1177/1524839916677209


Lancaster, G. A. (2015). Pilot and feasibility studies come of age!.
Pilot and Feasibility Studies, 1, 1. https://doi.org/10.1186/2055-
5784-1-1

Lefebvre, R. C. (2011). An integrative model for social marketing.
Journal of Social Marketing, 1(1), 54–72. htps://doi.og/10.1108/
20426761111104437

Leslie, W. S., Ford, I., Sattar, N., Hollingsworth, K. G., Adamson, A.,
Sniehotta, F. F., . . . Lean, M. E. J. (2016). The Diabetes Remis-
sion Clinical Trial (DiRECT): Protocol for a cluster randomised
trial. BMC Family Practice, 17, 20. https://doi.org/10.1186/
s12875-016-0406-2

Leviton, L. C., Khan, L. K., Rog, D., Dawkins, N., & Cotton, D. (2010).
Evaluability assessment to improve public health policies,
programs, and practices. Annual Review of Public Health, 31,
213–233.

Li, A. H., Garg, A. X., Prakash, V., Grimshaw, J. M., Taljaard, M.,
Mitchell, J., . . . Presseau, J. (2017). Promoting deceased
organ and tissue donation registration in family physician
waiting rooms (RegisterNow-1 trial): Study protocol for a
pragmatic, stepped-wedge, cluster randomized controlled
registry. Trials, 18, 610. https://doi.org/10.1186/s13063-017-
2333-5

Lim, S. S., Vos, T., Flaxman, A. D., Danaei, G., Shibuya, K., Adair-
Rohani, H., . . . Ezzati, M. (2012). A comparative risk assessment
of burden of disease and injury attributable to 67 risk factors
and risk factor clusters in 21 regions, 1990–2013; 2010: A
systematic analysis for the Global Burden of Disease Study
2010. The Lancet, 380, 2224–2260. https://doi.org/10.1016/
S0140-6736(12)61766-8

Lloyd, J. J., Logan, S., Greaves, C. J., & Wyatt, K. M. (2011).
Evidence, theory and context – using intervention mapping to
develop a school-based intervention to prevent obesity in
children. International Journal of Behavioral Nutrition and
Physical Activity, 8, 73. https://doi.org/10.1186/1479-5868-8-
73

Lorenc, T., Petticrew, M., Welch, V., & Tugwell, P. (2013). What
types of interventions generate inequalities? Evidence from
systematic reviews. Journal of Epidemiology and Community
Health, 67, 190–193.

Marteau, T. M., Ogilvie, D., Roland, M., Suhrcke, M., & Kelly, M. P.
(2011). Judging nudging: Can nudging improve population
health? British Medical Journal, 342. https://doi.org/10.1136/
bmj.d228

May, C., & Finch, T. (2009). Implementing, embedding, and
integrating practices: An outline of normalization process
theory. Sociology, 43, 535–554.

McDonald, S., Quinn, F., Vieira, R., O’Brien, N., White, M., Johnston,
D., & Sniehotta, F. F. (2017). The state of the art and future
opportunities for using longitudinal N-of-1 methods in health
behavior research: A systematic literature overview. Health
Psychology Review, 11(4), 307–323. https://doi.org/10.1080/
17437199.2017.1316672

McLeroy, K. R., Bibeau, D., Steckler, A., & Glanz, K. (1988). An
ecological perspective on health promotion programs. Health
Education & Behavior, 15, 351–377.

Michie, S., Ashford, S., Sniehotta, F. F., Dombrowski, S. U., Bishop,
A., & French, D. P. (2011). A refined taxonomy of behavior
change techniques to help people change their physical activity
and healthy eating behaviors: The CALO-RE taxonomy. Psy-
chology & Health, 26, 1479–1498.

Michie, S., Atkins, L., & West, R. (2014). The behavior change wheel
– a guide to designing interventions. London, UK: Silverback
Publishing.

Michie, S., Johnston, M., Abraham, C., Lawton, R., Parker, D., &
Walker, A. (2005). Making psychological theory useful for
implementing evidence based practice: A consensus approach.

Quality Safety in Health Care, 14, 26–33. https://doi.org/
10.1136/qshc.2004.011155

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J.,
& Hardeman, W. (2013). The behavior change technique
taxonomy (v1) of 93 hierarchically clustered techniques: Build-
ing an international consensus for the reporting of behavior
change interventions. Annals of Behavioral Medicine, 46, 81–95.
https://doi.org/10.1007/s12160-013-9486-6

Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J.,
Hardeman, W., . . . Wood, C. E. (2013). The behavior change
technique taxonomy (v1) of 93 hierarchically clustered tech-
niques: Building an international consensus for the reporting of
behavior change interventions. Annals of Behavioral Medicine,
46, 81–95.

Michie, S., van Stralen, M. M., & West, R. (2011). The behavior
change wheel: A new method for characterising and designing
behavior change interventions. Implementation Science, 6, 42.

Milat, A., King, L., Bauman, A., & Redman, S. (2013). The concept
of scalability: Increasing the scale and potential adoption of
health promotion interventions into policy and practice. Health
Promotion International, 28, 285–298. https://doi.org/10.1093/
heapro/dar097

Moore, G. F., Audrey, S., Barker, M., Bond, L., Bonell, C., Harde-
man, W., . . . Baird, J. (2015). Process evaluation of complex
interventions: Medical Research Council guidance. British
Medical Journal, 350, h1258. https://doi.org/10.1136/bmj.
h1258

Moussavi, S., Chatterji, S., Verdes, E., Tandon, A., Patel, V., . . .
Ustun, B. (2007). Depression, chronic diseases, and decre-
ments in health: Results from the World Health Surveys. The
Lancet, 370, 851–858. https://doi.org/10.1016/S0140-6736(07)
61415-9

NHS England. (2016). Five year forward view, October 2014.
Retrieved from http://www.england.nhs.uk/wpcontent/
uploads/2014/10/5yfv-web.pdf

NICE. (2007). Behavior change: General approaches [PH6].
Retrieved from https://www.nice.org.uk/Guidance/ph6

NICE. (2014). Behavior change: Individual approaches [PH49].
Retrieved from http://guidance.nice.org.uk/PH49

Nieuwlaat, R., Wilczynski, N., Navarro, T., Hobson, N., Jeffery, R.,
Keepanasseril, A., . . . Jack, S. (2014). Interventions for enhanc-
ing medication adherence. The Cochrane Library, CD000011.
https://doi.org/10.1002/14651858.CD000011.pub4

O’Brien, N., Heaven, B., Teal, G., Evans, E. H., Cleland, C., Moffatt,
S., . . . Moynihan, P. (2016). Integrating evidence from system-
atic reviews, qualitative research, and expert knowledge using
co-design techniques to develop a web-based intervention for
people in the retirement transition. Journal of Medical Internet
Research, 18, e210. https://doi.org/10.2196/jmir.5790

O’Neill, J., Tabish, H., Welch, V., Petticrew, M., Pottie, K., Clarke,
M., . . .White, H. (2014). Applying an equity lens to interventions:
Using PROGRESS ensures consideration of socially stratifying
factors to illuminate inequities in health. Journal of Clinical
Epidemiology, 67, 56–64.

OECD/EU. (2016). Health at a Glance: Europe 2016. Paris, France:
OECD Publishing.

Ogilvie, D., Cummins, S., Petticrew, M., White, M., Jones, A., &
Wheeler, K. (2011). Assessing the evaluability of complex public
health interventions: Five questions for researchers, funders,
and policymakers. Milbank Quarterly, 89, 206–225.

Peters, D. H., Adam, T., Alonge, O., Agyepong, I. A., & Tran, N.
(2013). Implementation research: What it is and how to do it.
British Medical Journal, f6753. https://doi.org/10.1136/bmj.
f6753

Petersen, S., van den Berg, R. A., Janssens, T., & van den Bergh, O.
(2011). Illness and symptom perception: A theoretical approach

European Psychologist (2018) � 2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]

14 V. Araújo-Soares et al.,Methods of Intervention Development

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

27
/1

01
6-

90
40

/a
00

03
30

 -
 T

hu
rs

da
y,

 S
ep

te
m

be
r 

06
, 2

01
8 

2:
22

:5
7 

A
M

 -
 I

P 
A

dd
re

ss
:2

12
.2

19
.2

6.
18

 

https://doi.org/10.1186/2055-5784-1-1
https://doi.org/10.1186/2055-5784-1-1
http://dx.doi.org/
http://dx.doi.org/
https://doi.org/10.1186/s12875-016-0406-2
https://doi.org/10.1186/s12875-016-0406-2
https://doi.org/10.1186/s13063-017-2333-5
https://doi.org/10.1186/s13063-017-2333-5
https://doi.org/10.1016/S0140-6736(12)61766-8
https://doi.org/10.1016/S0140-6736(12)61766-8
https://doi.org/10.1186/1479-5868-8-73
https://doi.org/10.1186/1479-5868-8-73
https://doi.org/10.1136/bmj.d228
https://doi.org/10.1136/bmj.d228
https://doi.org/10.1080/17437199.2017.1316672
https://doi.org/10.1080/17437199.2017.1316672
https://doi.org/10.1136/qshc.2004.011155
https://doi.org/10.1136/qshc.2004.011155
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1093/heapro/�dar097
https://doi.org/10.1093/heapro/�dar097
https://doi.org/10.1136/bmj.h1258
https://doi.org/10.1136/bmj.h1258
https://doi.org/10.1016/S0140-6736(07)61415-9
https://doi.org/10.1016/S0140-6736(07)61415-9
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
https://doi.org/10.1002/14651858.CD000011.pub�4
https://doi.org/10.2196/jmir.5790
https://doi.org/10.1136/bmj.f6753
https://doi.org/10.1136/bmj.f6753


towards an integrative measurement model. Clinical Psychology
Review, 31, 428–439. https://doi.org/10.1016/j.cpr.2010.
11.002

Petty, R. E., & Cacioppo, J. T. (1986). The elaboration likelihood
model of persuasion. Advances in Experimental Social Psychol-
ogy, 19, 123–205. https://doi.org/doi:10.1016/S0065-2601(08)
60214-2

Presseau, J., Grimshaw, J. M., Tetroe, J. M., Eccles, M. P., Francis,
J. J., Godin, G., . . . Zwarenstein, M. (2016). A theory-based
process evaluation alongside a randomised controlled trial of
printed educational messages to increase primary care physi-
cians’ prescription of thiazide diuretics for hypertension
[ISRCTN72772651]. Implementation Science, 11, 121. https://
doi.org/10.1186/s13012-016-0485-4

Presseau, J., Hawthorne, G., Sniehotta, F. F., Steen, N., Francis,
J. J., Johnston, M., & Eccles, M. P. (2014). Improving Diabetes
care through Examining, Advising, and prescribing (IDEA):
Protocol for a theory-based cluster randomised controlled trial
of a multiple behavior change intervention aimed at primary
healthcare professionals. Implementation Science, 9, 61.
https://doi.org/10.1186/1748-5908-9-61

Presseau, J., Ivers, N. M., Newham, J. J., Knittle, K., Danko, K. J.,
& Grimshaw, J. M. (2015). Using a behavior change techniques
taxonomy to identify active ingredients within trials of imple-
mentation interventions for diabetes care. Implementation
Science, 10, 55. https://doi.org/10.1186/s13012-015-0248-7

Presseau, J., Johnston, M., Heponiemi, T., Elovainio, M., Francis,
J. J., Eccles, M. P., . . . Sniehotta, F. F. (2014). Reflective and
automatic processes in health care professional behavior: A
dual process model tested across multiple behaviors. Annals of
Behavioral Medicine, 48, 347–358. https://doi.org/10.1007/
s12160-014-9609-8

Presseau, J., Mutsaers, B., Al-Jaishi, A. A., Squires, J., McIntyre,
C. W., Garg, A. X., . . . Grimshaw, J. M. (2017). Barriers and
facilitators to healthcare professional behavior change in
clinical trials using the Theoretical Domains Framework: A
case study of a trial of individualized temperature-reduced
haemodialysis. Trials, 18(227.

Presseau, J., Schwalm, J. D., Grimshaw, J. M., Witteman, H. O.,
Natarajan, M. K., Linklater, S., . . . Ivers, N. M. (2017). Identifying
determinants of medication adherence following myocardial
infarction using the Theoretical Domains Framework and
the Health Action Process Approach. Psychology & Health,
32, 1176–1194. https://doi.org/10.1080/08870446.2016.
1260724

Presseau, J., Sniehotta, F. F., Francis, J. J., & Campbell, N. C.
(2009). Multiple goals and time constraints: Perceived impact
on physicians’ performance of evidence-based behaviors.
Implementation Science, 4, 77. https://doi.org/10.1186/1748-
5908-4-77

Presseau, J., Tait, R. I., Johnston, D. W., Francis, J. J., & Sniehotta,
F. F. (2013). Goal conflict and goal facilitation as predictors of
daily accelerometer-assessed physical activity. Health Psy-
chology, 32, 1179.

Rodrigues, A. M., Sniehotta, F. F., Birch-Machin, M. A., & Araujo-
Soares, V. (2017). Aware, motivated and striving for a “safe tan”:
An exploratory mixed-method study of sun-protection during
holidays. Health Psychology and Behavioral Medicine, 5, 276–
298.

Rodrigues, A. M., Sniehotta, F. F., Birch-Machin, M. A., Olivier, P.,
& Araujo-Soares, V. (2017). Systematic and iterative develop-
ment of a smartphone application to promote sun-protection
amongst holidaymakers. JMIR Research Protocols, 6, e112.
https://doi.org/10.2196/resprot.7172

Ryan, J., Lyon, K., Webb, O. J., Eves, F. F., & Ryan, C. G. (2011).
Promoting physical activity in a low socioeconomic area:

Results from an intervention targeting stair climbing. Preven-
tive Medicine, 52, 352–354.

Sainsbury, K., Cleland, C. L., Evans, E. H., Adamson, A., Batter-
ham, A., Dombrowski, S. U., . . . Araújo-Soares, V. (2017).
Supporting the transition from weight loss to maintenance:
Development and optimisation of a face-to-face behavioral
intervention component. Health Psychology and Behavioral
Medicine, 5, 66–84. https://doi.org/10.1080/
21642850.2016.1269233

Schulman-Green, D., Jaser, S., Martin, F., Alonzo, A., Grey, M.,
McCorkle, R., . . . Whittemore, R. (2012). Processes of self-
management in chronic illness. Journal of Nursing Scholarship,
44, 136–144.

Schwalm, J.-D., Ivers, N. M., Natarajan, M. K., Taljaard, M., Rao-
Melacini, P., Witteman, H. O., . . . Grimshaw, J. M. (2015).
Cluster randomized controlled trial of Delayed Educational
Reminders for Long-term Medication Adherence in ST-Eleva-
tion Myocardial Infarction (DERLA-STEMI). American Heart
Journal, 170, 903–913.

Sekhon, M., Cartwright, M., & Francis, J. J. (2017). Acceptability of
healthcare interventions: an overview of reviews and develop-
ment of a theoretical framework. BMC Health Services
Research, 17, 88. https://doi.org/10.1186/s12913-017-
2031-8

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental
and quasi-experimental designs for generalized causal infer-
ence. Wadsworth, OH: Cengage Learning.

Sheeran, P., Klein, W. M. P., & Rothman, A. J. (2017). Health
behavior change: Moving from observation to intervention.
Annual Review of Psychology, 68, 573–600.

Sniehotta, F. F. (2009). Towards a theory of intentional behavior
change: Plans, planning and self-regulation. British Journal of
Health Psychology, 14, 261–273. https://doi.org/10.1348/
135910708X389042

Sniehotta, F. F., Presseau, J., & Araújo-Soares, V. (2014). Time to
retire the theory of planned behavior. Health Psychology
Review, 8, 1–7. https://doi.org/10.1080/17437199.2013.869710

Sniehotta, F. F., Scholz, U., & Schwarzer, R. (2006). Action plans
and coping plans for physical exercise: A longitudinal interven-
tion study in cardiac rehabilitation. British Journal of Health
Psychology, 11, 23–37.

Sniehotta, F. F., Schwarzer, R., Scholz, U., & Schüz, B. (2005).
Action planning and coping planning for long-term lifestyle
change: Theory and assessment. European Journal of Social
Psychology, 35, 565–576. https://doi.org/10.1002/ejsp.258

Teufel-Shone, N. I., Siyuja, T., Watahomigie, H. J., & Irwin, S.
(2006). Community-based participatory research: Conducting a
formative assessment of factors that influence youth wellness
in the Hualapai community. American Journal of Public Health,
96, 1623–1628.

Webb, T. L., Michie, S., & Sniehotta, F. F. (2010). Using theories of
behavior change to inform interventions for addictive behaviors.
Addiction, 105, 1879–1892. https://doi.org/10.1111/j.1360-
0443.2010.03028.x

Wight, D., Wimbush, E., Jepson, R., & Doi, L. (2016). Six steps in
quality intervention development (6SQuID). Journal of Epidemi-
ology and Community Health, 70(5), 520–525. https://doi.org/
10.1136/jech-2015-205952

Windsor, R. A. (2015). Evaluation of health promotion and disease
prevention programs: Improving population health through
evidence-based practice. New York, NY: Oxford University
Press.

Witteman, H. O., Presseau, J., Nicholas Angl, E., Jokhio, I.,
Schwalm, J. D., Grimshaw, J. M., . . . Ivers, N. M. (2017). Nego-
tiating tensions between theory and design in the develop-
ment of mailings for people recovering from acute coronary

�2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article European Psychologist (2018)
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]

V. Araújo-Soares et al.,Methods of Intervention Development 15

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

27
/1

01
6-

90
40

/a
00

03
30

 -
 T

hu
rs

da
y,

 S
ep

te
m

be
r 

06
, 2

01
8 

2:
22

:5
7 

A
M

 -
 I

P 
A

dd
re

ss
:2

12
.2

19
.2

6.
18

 

https://doi.org/10.1016/j.cpr.2010.11.002
https://doi.org/10.1016/j.cpr.2010.11.002
https://doi.org/�doi:10.1016/S0065-2601(08)60214-2
https://doi.org/�doi:10.1016/S0065-2601(08)60214-2
https://doi.org/10.1186/s13012-016-0485-4
https://doi.org/10.1186/s13012-016-0485-4
https://doi.org/10.1186/1748-5908-9-61
https://doi.org/10.1186/s13012-015-0248-7
https://doi.org/10.1007/s12160-014-9609-8
https://doi.org/10.1007/s12160-014-9609-8
https://doi.org/10.1080/08870446.2016.1260724
https://doi.org/10.1080/08870446.2016.1260724
https://doi.org/10.1186/1748-5908-4-77
https://doi.org/10.1186/1748-5908-4-77
https://doi.org/10.2196/re�sprot.7172
https://doi.org/10.1080/21642850.2016.1269233
https://doi.org/10.1080/21642850.2016.1269233
https://doi.org/10.1186/s12913-017-2031-8
https://doi.org/10.1186/s12913-017-2031-8
https://doi.org/10.1348/135910708X389042
https://doi.org/10.1348/135910708X389042
https://doi.org/10.1080/17437199.2013.869710
https://doi.org/10.1002/ejsp.258
https://doi.org/10.1111/j.1360-0443.2010.03028.x
https://doi.org/10.1111/j.1360-0443.2010.03028.x
https://doi.org/10.1136/�jech-2015-205952
https://doi.org/10.1136/�jech-2015-205952


syndrome. JMIR Human Factors, 4, e6. https://doi.org/10.2196/
humanfactors.6502

World Health Organization. (2014a). Global Health Estimates:
Deaths by cause, age, sex and country, 2000–2012. Retrieved
from http://www.who.int/healthinfo/global_burden_disease/
en/

World Health Organization. (2014b). Global status report on
noncommunicable diseases 2014. In WHO.. Geneva, Switzer-
land: WHO.

Yardley, L., Morrison, L., Bradbury, K., & Muller, I. (2015). The
person-based approach to intervention development: Applica-
tion to Digital health-related behavior change interventions
(Eds.), Journal of Medical Internet Research, 17, e30. https://
doi.org/10.2196/jmir.4055

Received May 20, 2017
Revision received February 21, 2018
Accepted April 19, 2018
Published online August 16, 2018

Vera Araújo-Soares
Institute of Health & Society
Faculty of Medical Sciences
Newcastle University
Baddiley-Clarke Building
Richardson Road
Newcastle upon Tyne NE2 4AX
UK
vera.araujo-soares@newcastle.ac.uk

Vera Araújo-Soares, PhD, is a Senior
Lecturer in Health Psychology in the
Faculty of Medical Sciences, Insti-
tute of Health & Society and the
School of Psychology, Newcastle
University, UK. Her research focuses
on the development and assessment
of evidence-based interventions for
the promotion of health behaviors,
prevention and self-management of
chronic conditions. She is President
Elect of the European Health Psy-
chology Society.

Nelli Hankonen, PhD, is Assistant
Professor (Social Psychology) in the
Faculty of Social Sciences at the
University of Helsinki. Her research
focuses on changing motivation and
behavior in the area of well-being
and health and in mechanisms of
change in complex interventions.

Justin Presseau, PhD, is a Scientist
and Health Psychologist at the Ot-
tawa Hospital Research Institute and
Assistant Professor in the School of
Epidemiology, Public Health and
Preventive Medicine at the University
of Ottawa. His research draws upon
theories and approaches from health
psychology and behavioral medicine
to develop and evaluate interven-
tions focused on changing health-
care professional behaviors and
health behaviors of patients and the
public.

Angela M. Rodrigues, PhD, is Re-
search Associate in the Faculty of
Medical Sciences, Institute of Health
& Society, at Newcastle University
and in Fuse, the UK Centre for
Excellence for Translational Re-
search in Public Health.

Falko F. Sniehotta, PhD, is Director
of the NIHR Policy Research Unit
Behavioural Science and Professor
of Behavioral Medicine and Health
Psychology in the Faculty of Medical
Sciences, Institute of Health &
Society, at Newcastle University and
in Fuse, the UK Centre for Excel-
lence for Translational Research in
Public Health. His research focuses
on the development and evaluation
of complex behavioral interventions
for individuals and populations. He
is past president of the European
Health Psychology Society.

European Psychologist (2018) � 2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]

16 V. Araújo-Soares et al.,Methods of Intervention Development

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

27
/1

01
6-

90
40

/a
00

03
30

 -
 T

hu
rs

da
y,

 S
ep

te
m

be
r 

06
, 2

01
8 

2:
22

:5
7 

A
M

 -
 I

P 
A

dd
re

ss
:2

12
.2

19
.2

6.
18

 

https://doi.org/10.2196/hu�man�fac�tors.6502
https://doi.org/10.2196/hu�man�fac�tors.6502
http://dx.doi.org/
http://dx.doi.org/
http://dx.doi.org/
https://doi.org/10.2196/jmir.4055
https://doi.org/10.2196/jmir.4055


Appendix A

Intervention Development and Evaluation Frameworks and Purpose

Frameworks Purpose

MRC Framework for the Development of Complex Interventions
(Craig et al., 2008)

To provide guidance on the process of development,
evaluation and implementation of a target intervention.

Intervention Mapping (Bartholomew Eldredge et al., 2016) To describe the iterative path (six phases) for designing,
implementing and evaluating an intervention.

Steps for developing a theory-informed implementation
intervention (S. D. French et al., 2012)

To support the development of an intervention designed
to change clinical behaviour based on a theoretical
framework.

PRECEDE-PROCEEDE (Green & Kreuter, 2005) The model aims to explain health-related behaviours and
environments, and to design and evaluate the
intervention.

The Behaviour Change Wheel (Michie, Atkins, & West, 2014) This tool details how to design and select interventions
according to a behaviour analysis, mechanisms of
action, and the interventions required to change those
mechanisms. This tool is also used to link influences on
behaviour to potential intervention functions and policy
categories.

The Person-Based Approach to Intervention Development
(Yardley, Morrison, Bradbury & Muller, 2015)

To design interventions based on rigorous, in-depth
understanding of the psychosocial context of users, and
derived from iterative in-depth qualitative research.

6SQuID: 6 steps in quality intervention development (Wight,
Wimbush, Jepson, & Doi, 2016)

To provide a pragmatic and systematic six-step guide to
intervention development, maximising its likely
effectiveness.

Evidence-guided co-design (O’Brien et al., 2016) To describe a systematic, sequential approach to
integrate scientific evidence, expert knowledge, and
stakeholder involvement in the co-design and
development of an intervention.

Knowledge-to-Action (KTA) cycle (Graham et al., 2006) A conceptual framework to integrate the roles of
knowledge creation and knowledge application,
contributing to sustainable, evidence-based
interventions.

ORBIT model (Czajkowski et al., 2015) To provide guidance on the process of treatment
development by suggesting the use of a progressive,
transdisciplinary framework to facilitate the translation
of basic behavioural science findings to clinical
application.

EM Model (Sheeran, Klein, & Rothman, 2017) To detail the process involved in designing interventions
to gain more cumulative science of health behaviour
change.

Multiphase optimization strategy (MOST; Collins, Murphy, &
Strecher, 2007)

To provide a guide to the optimization and evaluation of
multicomponent behavioural interventions.

Social Marketing (e.g., Lefebvre, 2011) The systematic application of marketing concepts and
techniques to achieve behaviour change.

�2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article European Psychologist (2018)
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]
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Appendix B

Key Considerations for the Reporting of
Intervention Development

Preparatory work: Describe the team and planned develop-
ment process
a. Describe the expertise of thecore teamandadvisory stake-
holder team involved in development/design process (in
different phases): multi-disciplinarity, prior experience

b. Describe time used (and available) for intervention devel-
opment process (e.g. length of design period, frequency
of design meetings, etc.)

c. Describe other resources available
d. Describe possible funder/commissioner demands/limita-

tions/requests for the intervention or the development
process (e.g. future use, use of technology, limited finan-
cial resources, quick timeline for development)

e. Describe original general aims and intended use/scalabil-
ity of the future intervention

Step 1: Analyse the problem and develop an intervention
objective
a. Describe how the planning group worked to define the

health problem, health behaviors, target health behaviors
b. Describe potential market analysis, segmentation, and

possible subsequent resulting decisions
c. Describe the decision process leading to prioritisation

and selection of target group(s) and behavior change
targets

d. Describe how preparatory behaviors and networks of
other behaviors were identified and prioritised

Step 2: Define the scientific core of the intervention
(i) Understand causal/contextual factors (Causal

Modelling)
a. Describe formal (behavioral) theories used in

understanding the predictors of the target health
behavior

b. Describe how key uncertainties were identified to
select aim of evidence synthesis

c. Describe literature search and review process
d. Describe the rationale/aims and the process of

(possible) original empirical research
e. Describe rating of influencing factors (psychologi-

cal, social, predictors/mechanisms) for changeabil-
ity and relevance

(ii) Develop a logic/theoretical model
a. Describe the process of developing the logic model
(if possible, include early and later versions of the
logic model)

b. Describe key explicit criteria (e.g. acceptability,
cost-effectiveness) in making decisions for logic
model

c. Describe whether and which other similar existing
interventions were used in developing the logic
model, or whether an existing intervention was
used as core basis and retrofitted to account for
new context

d. Describe key uncertainties left in the causal chain
or logic model and the possible “weak links” the
development team thinks there may remain

e. Assess evaluability potential of such an interven-
tion

f. Develop a dark logic model that describes consider-
ations made around potential unintended conse-
quences and steps made to avoid it

(iii) Define intervention features
a. Describe decision processes (including considered

alternative options) leading to decisions about
i. program components/activities
ii. intermediate targets
iii. behavior change techniques or methods to tar-

get predictors/mechanisms e.g. to what extent
various combinations of BCTs were explicitly
considered and left out

iv. dose/intensity/frequency/duration of interven-
tion

v. delivery channel(s)
vi. providers (expertise/background/training)
vii. location/infrastructure

b. Describe whether and how anticipated acceptabil-
ity of intervention among target participants and/
or providers and/or commissioners was
investigated

c. Describe the decision processes related to room for
local adaptation and necessity of fidelity for various
components

Step 3: Design/Develop intervention materials
a. Describe how protocol was written
b. Describe key principles in designing materials (e.g.

design documents)
c. Describe how stakeholder input was obtained for key

decisions (e.g., scenario-based work)
d. Describe whether and how small-scale pre-testing of

intervention components (e.g. group exercises, key
messages) was conducted, to make decisions about
program content

e. Describe decisions leading to personalization and tai-
loring (how and why)

f. Describe the process of developing procedures to
ensure fidelity

European Psychologist (2018) � 2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article
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Step 4: Conduct an empirical optimization
a. Describe key (research) questions for empirical

optimisation
b. Describe empirical design used in testing the interven-

tion (or its components), including data collection
methods, sample, etc.

c. Describe data analysis methods
d. Describe whether and how qualitative and quantitative

methods were mixed
e. Describe how judgments and optimization decisions

were made based on empirical testing

Step 5: Design and undertake intervention evaluation
a. Describe the plan for evaluation of effectiveness
b. Describe rationale (e.g. resources available, funder

interests) leading to decisions regarding evaluation
c. Describe the plan for evaluating processes
d. Describe the intended use of information gained (e.g.

for potential adaptations)

Step 6: Design implementation and undertake implementa-
tion evaluation

a. Describe how decisions related to implementation
(specific plans on how the intervention will be used
in routine practice) were done, e.g., was the imple-
mentation informed by a theoretical framework or a
model

b. Describe the implementation intervention develop-
ment process

c. Describe reach and allowed adaptations
d. Describe the plan for evaluation of implementation
e. Describe rationale (e.g. resources available, funder

interests) leading to decisions regarding evaluation
f. Describe the plan for evaluating processes of

implementation
g. Describe the intended use of information gained (e.g.

for potential adaptations)

�2018 Hogrefe Publishing. Distributed as a Hogrefe OpenMind article European Psychologist (2018)
under the license [CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)]
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