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21.1 Introduction

Intervention development is an essential process in

which several parties work together to produce an

intervention that is fit-for-purpose and likely to be

effective in changing the behavior of the target

population. Parties involved are likely to include

practitioners, researchers, the target group, and

other stakeholders (see also Chapters 24 and 25,

this volume). The scope of development work is

influenced by the available time and resources. The

aim of this chapter is to provide an overview of the

basic steps in the intervention development process.

The chapter shows how careful development helps

ensure that the intervention is (1) informed by evi-

dence from multiple sources (e.g., the research

literature, the target group or population, stake-

holders, relevant theory); (2) that the intervention

is an appropriate solution to a problem; (3) that

context and any challenges in the implementation

of the intervention have been carefully considered

and addressed; (4) that feasibility, acceptability, and

resource use (value for money) have been consid-

ered at an early stage; (5) that the intervention is

optimized prior to evaluation; and (6) that the eva-

luation will focus on key uncertainties about the

intervention. A carefully reported development pro-

cess is also crucial in understanding issues arising

from intervention implementation, such as provid-

ing insight into what may have gone wrong if the

intervention does not achieve stipulated goals or is

labeled as “ineffective.” It also provides necessary

detail to contribute to the evidence base of beha-

vioral interventions and behavior change theories.

The chapter will focus on the development of beha-

vior change interventions across disciplines and

Practical Summary

When trying tohelp people changebehavior, it is important that interventiondesigners
consider carefully what actions might bring about the desired outcomes and why. A
systematic approach to intervention development aids this process. Key tasks are (1)
identify and analyze the problem addressed by the intervention; (2) identify how the
interventionwill achieve the desired outcomes, decide on its content and deliverymode
(s), and design a logic model or program theory; (3) develop intervention materials or
prototypes (e.g., interface); and (4) test or pilot the intervention iteratively in an early
stage. This approach can be adopted to develop new interventions and to optimize
existing interventions. It is useful to build an explicit model of assumed influences of an
intervention during its design, including influences on behavior, contextual influences
on implementation, and the causal pathway involved. The decisions about intervention
content and delivery modes are informed by an understanding of the target group,
behaviors, context, and working mechanisms of behavior change techniques.
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behavioral domains and cover interventions that

focus on changing the behavior of individuals as

well as larger-scale interventions that change the

behavior of groups all the way up to population-

level interventions.

Key frameworks that have been applied to

inform development of behavior change interven-

tions are the intervention mapping approach

(Bartholomew Eldredge et al., 2016), the behavior

change wheel (Michie, Atkins, & West, 2014;

Michie, van Stralen, & West, 2011), and the UK

Medical Research Council (MRC) framework for

complex interventions. Readers are directed to

these key frameworks for further reading and for

examples of the application of the various devel-

opment steps (for a comprehensive list, the reader

is directed to Araújo-Soares et al., 2018;

O’Cathain et al., 2019; Chapter 19, this volume).

The steps suggested by the frameworks are shown

in Table 21.1. Intervention mapping explains a

careful, stepwise process in translating theories

of behavior change (see the chapters in Part I)

into practical health promotion programs. The

behavior change wheel (Michie et al., 2011;

Michie et al., 2014) integrates theory and evidence

in informing decisions about intervention design

together with stakeholders. It is based on a com-

prehensive review and synthesis of existing frame-

works for intervention development. By contrast,

the UK Medical Research Council (MRC) frame-

work (Craig et al., 2008) offers more general gui-

dance to intervention development, focusing on

identifying the evidence base, identifying or devel-

oping theory, and modeling process and outcomes.

21.2 Overarching Principles in
Developing Behavior Change
Interventions

This section describes some key general princi-

ples relevant to the tasks involved in intervention

development (see Chapters 19 and 20, this

volume). Commonly used frameworks during

the development of behavior change

interventions share the following key tasks (see

Table 21.1):

Task 1: Identifying and analyzing the problem

addressed in behavioral terms and devel-

oping intervention objectives.

Task 2: Identifying intervention mechanisms,

content, and delivery mode, including the

design of a logic model or program theory.
Task 3: Developing materials and/or technology.

Task 4: Early, iterative testing of the intervention

and empirical optimization.

In research, these phases are usually followed by

a feasibility or pilot study, a substantive evalua-

tion study (e.g., a randomized controlled trial),

and an implementation phase (see Chapter 22,

this volume). The following sections describe

some overarching principles that apply to all

four tasks.

21.2.1 Flexibility: An Iterative Rather
Than Linear Process

Although the key tasks involved in intervention

development are presented in a specific order,

intervention development should be considered

an iterative rather than linear process. For exam-

ple, pretesting of an intervention (task 4) may

reveal the need to revise intervention materials

(task 3). The above steps are applicable to devel-

oping new interventions and to optimizing exist-

ing interventions. For example, an intervention in

the real world may fail to reach its intended target

group and is, thus, in need of optimization. If the

intervention has not been specified or described

well, development of a logic model (task 2) may

help reveal weak links that could be optimized, in

this example an asset-based approach might be

adopted, which brings the intervention to the

target population using existing resources (e.g.,

community groups). Alternatively, the tasks may

be completed by different stakeholders, for exam-

ple practitioners and decision makers may have

done a problem analysis and a multidisciplinary
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team may do the remaining tasks for the interven-

tion development.

The key tasks may differ across interventions

according to (1) the context of intervention devel-

opment, that is, whether the intervention is in a

research, policy, or practice context, and (2) the

mode of delivery. Focusing on context, the time

frame and scope of intervention development

work need to be matched to resources, expertise,

and time. Intervention development as a part of a

research study is often more comprehensive, based

on theory and evidence, and takes longer than when

this is done by real-world organizations (e.g., a

health protection agency that needs to act quickly

in response to emerging issues such as a new flu
outbreak). A lengthy, comprehensive, empirically

based intervention development is rarely the case in

practice. With time and resource constraints, one

may conduct rapid reviews of the evidence and a

quick succession of stakeholder consultations,

rather than systematic reviews and comprehensive

qualitative research, and focus on key uncertainties

surrounding the intervention. Reporting the process

carefully (see Sidebar 21.1) is useful for any inter-

vention to inform long-term monitoring, audit, or

evaluation.

21.2.2 Consider Constraints in
Intervention Development

Intervention developers rarely have all the

options for intervention development available.

Commissioners or funders often set constraints in

terms of a specific mode of delivery (e.g., a

mobile phone application), context, (e.g.,

school-based intervention), or providers (e.g.,

teachers or nurses). A priori practical constraints

may dictate maximum dose (e.g., maximum fea-

sible contact time with target group of five min-

utes for a health care consultation or three hours

in school curriculum) or a cost threshold for the

intervention. Any constraints need to be made

explicit as they influence decisions at all stages

(see also Sidebar 21.1) and may limit the

available candidate intervention components.

All constraints need to be monitored throughout

the intervention development. Common con-

straints are costs. Economic modeling and esti-

mation of resource use during intervention

development can help ensure that the resulting

intervention is likely to be cost-effective, and

many intervention development teams now

include economists who build an economic

model to test assumptions (see Chapter 26, this

volume).

Time and financial resources may also affect

the scope of intervention development work,

especially for interventions developed or opti-

mized in the real world. In these instances, it

can be helpful to draw a logic model and/or to

define the key uncertainties about the proposed

intervention and focus limited development

resources on addressing these uncertainties.

21.2.3 Including Stakeholders and End
Users in the Intervention
Development Team

Across all tasks, intervention development

should be informed by relevant expertise and

evidence. Academic disciplines may include psy-

chology, policy, sociology, economics, business,

computer science, and service design. Key stake-

holders could include members of the public,

representatives of the target group(s), interven-

tion providers/professionals, commissioners, pol-

icy makers, and funders. Involvement of experts

in the relevant disciplines and key stakeholders

aids understanding of the intervention context

and informs strategic decisions that reflect scien-
tific and practical expertise, experiential evi-

dence, and the preferences and views of the end

users and those whose involvement is critical for

the adoption and implementation of the interven-

tion (e.g., Bartholomew Eldredge et al., 2016). It

also assists with the recruitment and engagement

of the target group and the cost-effectiveness, co-

ownership, and codesign of a comprehensive
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logic model or program theory. Ideally, key sta-

keholders should be consulted in the earliest

stages of the initial problem formulation (see

Chapters 24 and 25, this volume). The selection

of stakeholder groups is influenced by the skills

needed to develop the intervention, those

involved in the adoption and implementation of

the intervention, commissioning the intervention,

and those who will help increase impact. For

example, decision makers who can ensure imple-

mentation of the behavioral intervention in the

long term should ideally be included in the inter-

vention development team. Their involvement

will facilitate reach, adoption, and implementa-

tion of the intervention once the research evaluat-

ing the intervention has been concluded (Chapter

23, this volume).

21.2.4 Using a “Complex Systems”
Approach During Intervention
Development

Recently, calls have been made to develop and

study interventions with explicit complexity

science perspective (e.g., Hawe, 2015; Heino et

al., 2019; Skivington et al., 2018). The target

setting and behavior of an intervention, as well

as the intervention itself, can be considered a

complex, adaptive, and dynamic system, which

is more than the sum of its parts (see Gomersall,

2018; Resnicow & Page, 2008). Complex sys-

tems share, for example, the following key fea-

tures: (1) interconnections in the system, that is,

relationships and interconnections between dif-

ferent parts or components are important rather

than the individual parts separately; (2) self-

organization and emergence, that is, order is

created in a system without explicit hierarchical

direction or central planning; and (3) coevolu-

tion of the system and the environment, that is,

the system (e.g., intervention) and the environ-

ment influence each other’s development (for an

overview, see Heino et al., 2019). There is some

evidence that interventions that make use of

these features are more effective than more sim-

plistic interventions (Leykum et al., 2007).

Although many interventions and policies incor-

porate some principles of the complex systems

approach, traditional intervention development

frameworks have not explicitly drawn on these

fully. Systems thinking could be more explicitly

integrated and adopted in both such frameworks

and behavior change theories. Additionally, this

approach can encourage awareness of real-world

uncertainties that the proposed intervention

could address or consider. Therefore, interven-

tion developers are encouraged not only to con-

sider how the intervention is expected to work

(i.e., the internal intervention logic and com-

plexity therein) but to consider the overall sys-

tem, what parts of the system could influence the
intervention, and how the intervention could

lead to wider system change.

21.3 Key Tasks in Intervention
Development

The following sections report key tasks in inter-

vention development that help to iteratively iden-

tify, develop, and refine the content and mode(s)

of delivery of a theory- and evidence-based inter-

vention, including consideration of context,

implementation, and hypothesized mechanism

of effect (see Table 21.1).

Documenting the sequence of decisions dur-

ing intervention development can be helpful.

The important background features and deci-

sions involved may include, but are not limited

to describing, (1) issues at the beginning (e.g.,

preparatory work to describe the team and

planned development process); (2) the time

used and available for intervention development

process (e.g., length of design period, frequency

of design meetings); (3) the possible commis-

sioner demands, limitations, or requests of the

intervention or the development process (e.g.,

future use, use of technology, limited financial
resources, quick timeline for development); and
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(4) details of decisions during the process, includ-

ing considered alternative options, leading to

choices about the intervention (e.g., program com-

ponents/activities; intermediate targets; behavior

change techniques to target predictors/mechan-

isms, including to what extent various combina-

tions of techniques were explicitly considered and

left out; see also Sidebar 21.1).

21.3.1 Task 1: What Is the Problem
to Be Addressed?

A new intervention is essentially a solution to a

perceived and defined problem. If the problem is

not well defined, the intervention may not achieve

the desired outcomes, such as increasing patient

safety, reducing costs in the health service,

improving literary levels, or reducing inequalities.

Therefore, the first step is to clearly define the
problem to be addressed by the intervention and

justify why the problem matters. The problem

may be defined at several levels (e.g., individual,

organizational, and societal). Examples of pro-

blems are the burden on society, such as sickness

absences from work or demands on health care

services due to the rising prevalence of Type 2

diabetes (societal-level problems); health care

professionals lacking the time for promoting

healthy behaviors (an organizational-level pro-

blem); or parents deciding not to vaccinate their

children (an individual-level problem). The

importance of a health problem is often quantified
as its cost to health and social care systems and

society and the burden of disease for patients. It is

important to identify and define the target popu-
lation at an early stage: who is affected by the

problem; who might benefit most from the pro-

posed intervention; how they can be reached by

the intervention; and how these considerations

influence choices about the content and mode of

delivery of the intervention. Again, this involves

a careful review of context and evidence, includ-

ing research, policy documents, and stakeholder

consultations. The next sections outline some of

the specific tasks to be completed during the

definition of the problem to be addressed.

21.3.1.1 Analyze the Problem in
Behavioral Terms

A thorough analysis of the problem includes an

understanding of the context of the proposed or

existing intervention. Identification of the cur-

rent behavioral status of the target population

(e.g., are people doing what they should be

doing to achieve desired outcomes?) and under-

standing and defining what needs to change,

who needs to change, and when and where

the change might occur are all important ques-

tions to address. This analysis will inform the

objectives or goals of the intervention.

Specifying these also allows a detailed under-

standing of potential constraints, linked to con-

text (e.g., school), intervention duration (e.g.,

five minutes maximum), or cost (e.g., cost per

participant). It helps avoid inappropriate and

ineffective solutions to the problem. As an

example, when the delivery of evidence-based

health care is suboptimal (e.g., hospital nurses

do not wash their hands in between seeing

patients or family doctors overprescribe anti-

biotics), common interventions are guidelines

and training. These tend to focus on the indi-

vidual level, whereas a detailed problem analy-

sis might have revealed that the problem is not

at the individual level but at the organizational

or team level (e.g., lack of alcohol rub, incen-

tivization of care, perceived team roles).

In intervention mapping, needs assessment

involves assessing the problem (e.g., air pollution

in inner cities) and its likely behavioral, social,

and environmental causes. This involves the

identification and definition of the sequence of

behaviors needed to achieve desired outcomes,

based on existing evidence (e.g., people using

more sustainable alternatives, such as public

transport, cycling, or walking rather than driving

a car; city councils building the infrastructure to

promote sustainable travel) and the identification
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Sidebar 21.1 Recording and reporting the intervention development process

Guidance such as TIDieR (Hoffmann et al., 2014) has improved the transparent reporting
of interventions. Furthermore, the process of and decisions during intervention
development can be reported. For example, Araújo-Soares et al. (2018) suggest reporting
several items in their step 2, “defining the scientific core of the intervention,” which
corresponds to the task 2 of this chapter. The checklist (adapted) includes the following:

(1) Understand causal/contextual factors (causal modeling)

Describe:

a. formal (behavioral) theories used in understanding the predictors of the target
behavior

b. how key uncertainties were identified to select the aim(s) of evidence synthesis
c. literature search and review process
d. the rationale/aims and the process of (potential) original empirical research
e. rating of influencing factors (psychological, social, predictors/mechanisms) for

changeability and relevance
(2) Develop a logic model or program theory

Describe:

a. the process of developing the model (if possible, include early and later versions)
b. key explicit criteria (e.g., acceptability, cost-effectiveness) in making decisions

about the model
c. whether and which other similar existing interventions were used in developing

the logic model or program theory orwhether an existing interventionwas used as
core basis and retrofitted

d. key uncertainties left in the logic model or program theory and the possible “weak
links” the development team considers merit further investigation

e. assessment of evaluability potential of the intervention
f. (and develop) a dark logic model that describes considerations made around

potential unintended consequences and steps made to avoid them
(3) Define intervention features

Describe:

a. decision processes (including considered alternative options) leading to decisions
about
i. program components/activities
ii. intermediate targets
iii. behavior change techniques or methods to target predictors/mechanisms, e.g., to

what extent various combinations of techniques were explicitly considered and
left out

iv. dose/intensity/frequency/duration
v. delivery channel(s)
vi. providers (expertise/background/training)
vii. location/infrastructure

b. whether and how anticipated acceptability was investigated
c. the decision processes related to scope for local adaptation and extent of fidelity

assessment
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of intermediate outcomes relevant for the

hypothesized mechanisms of the intervention

(Bartholomew Eldredge et al., 2016).

21.3.1.2 Develop a Preliminary Logic Model or
Program Theory

A clearly defined problem to be addressed by the

proposed intervention and specification of the

intervention’s context provides a helpful starting

point for an early draft of a logic model or program

theory. A logic model is a graphical depiction of

“if-then” relationships between the resources

needed for the intervention, the activities or com-

ponents of the intervention, and the hypothesized

short-term, medium-term, and long-term out-

comes and impact of the intervention (W. K.

Kellogg Foundation, 2004). Logic models focus

on the big ideas, not the details of your interven-
tion, and are depicted on one page. A logic model

reads like a series of “if-then” statements that

connect the components of the intervention.

Logic models vary in content. A logic model facil-

itates a shared understanding among key stake-

holders about the problem addressed, the

justification for the intervention, its components,

and how it is hypothesized to work. It can help

identify weak links in need of development work

to resolve. Different templates for logic models are

available (University of Wisconsin, 2008;

University of Wisconsin-Extension, 2003; W. K.

Kellogg Foundation, 2004). Readers are directed

to various examples of logic models and program

theories (Davidoff et al., 2015; Evans et al., 2018;

Morgan et al., 2015; Tully et al., 2019; Appendix

21.1, supplemental materials).

The literature usesmultiple terms – logicmodels,

program theories, intervention theories, and theories

of change – and consensus is lacking about their

similarities and differences. Logic models tend to

depict a temporal sequence, describing inputs/

resources, outputs (activities and participation), out-

comes, and impact, whereas program theories and

theories of change tend to depict how the interven-

tion is expected to work in its context. However, the

distinctions are blurred: The W. K. Kellogg

Foundation (2004) states the theory approach as

one of the three approaches to their logic models:

the theory of change that influenced intervention

design and plan. Davidoff and colleagues (2015)

report that a program theory specifies (1) the com-

ponents, expected outcomes, and the methods for

assessing the outcomes of an intervention, often in

the form of a logic model, and (2) the “hypotheses”

of the intervention, that is, specification of the ratio-
nale behind, and underlying assumptions of, the

mechanisms that link the processes and inputs of

the intended and unintended outcomes of the inter-

vention, as well as the conditions and context neces-

sary for effectiveness (Davidoff et al., 2015). Realist

program theories consist of context, mechanism,

and outcome configurations (CMOCs), which are

generated in consultation with stakeholders and

allow one to understand “what works for whom in

what circumstances” (Pawson, 2006).

A pragmatic approach can be recommended: In

selecting a suitable format, for example logic

model or program theory, consider which format

fits the proposed intervention and purpose best,

for instance who will use the logic model or

program theory, how will it be used, and whether

it is used during the development, implementa-

tion, or evaluation phase. If the key purpose is to

tell the “big story” of the intervention and its

effects over time to present to a wide range of

stakeholders, or details of implementation, then a

logic model may be best. If the key purpose is to

depict the causal pathways, then a program theory

may be suitable. If the purpose is to depict the

problem, one could use the intervention mapping

guidance. Finally, one can combine components

of logic models and program theories (e.g.,

describe the problem, intervention activities, and

causal pathways over time).

In the later tasks, the logic model or program

theory can be extended to include determinants of

the target behavior or behaviors, the behavior

change techniques that will be used to change

them (e.g., goal setting and incentives), other
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intervention components (e.g., such as a face-to-

face meetings, leaflets, or a smartphone app), and

measures of outcomes and impact in the short,

medium, and long term. The task of the develop-

ment team is then to refine this initial logic model,

together with stakeholders. It should be noted that

a logic model of the problem can be separated

from the logic model of the proposed solution

(see Bartholomew Eldredge et al., 2016) or

combined.

21.3.1.3 Consider Systems of Behaviors and an
Ecological System of the Target
Problem and/or Behavior

Problems addressed and behaviors targeted by a

proposed intervention do not exist in a vacuum

but are dependent on other behaviors and con-

texts, that is, they are part of a wider system.

Other behaviors may facilitate the target behavior

or conflict with it. Therefore, intervention devel-

opers need to consider the target behavior in the

context of other behaviors (e.g., clustering of

unhealthy behaviors and consumer behaviors).

Behavior results from a system of influences,
including proximal individual cognitive and emo-

tional factors, social and community influences,
and distal factors such as living and working

conditions (environment, housing, education)

and socioeconomic, cultural, and environmental

conditions (see Chapters 17, 18, and 28, this

volume). Further, creating a map of social agents

(which groups of people may influence the pro-

blem and/or the target group’s behavior) can be

helpful. Consideration of the functionalities of

the system, including interactions and feedback

loops, is also important.

21.3.1.4 Defining the Target Behavior(s)
and Target Group(s)

Influential frameworks for intervention develop-

ment stress the importance of clearly defining and
specifying the target behavior(s) for the interven-

tion. The selection of the target behavior depends

on various considerations, such as being an impor-

tant cause of the problem, modifiability, and

acceptability by the target group. For example, in

an intervention study to reduce sedentary behavior

among adolescents, empirical studies showed that

an early selection of “reducing screen time” as the

target behavior was perceived as highly unaccep-

table by the target group. As a consequence, the

target behavior was changed to reducing sitting

time in the school context (Hankonen et al.,

2016). Once the target behavior has been identi-

fied, it can be added to the logic model along with

the intervention objectives. Also, at this point it is

important to check that the definition of the target
groups is clear and agreed on, as well as possible

subpopulations/segments.

21.3.2 Task 2: What Are the
Hypothesized Mechanisms of
Effect on Behavior and
Intervention Components?

In this phase, developers will further populate the

logic model by including the hypothesized

mechanisms of effect, informed by an under-

standing of the behavior, and intervention com-

ponents to the logic model. The developers will

need to source information or evidence on key

components, or “links in the chain,” of the pro-

posed mechanism (i.e., how the intervention will

achieve its effect).

The team decides on and records:

• Key modifiable influences of the target beha-

vior(s)

• Hypothesized causal mechanisms of interven-

tion effects

• The nature of the intervention (intervention

function)

• Behavior change technique(s)

• Mode(s) of delivery, e.g., face-to-face or digital

• Intervention provider(s) (if relevant)

• Personalization and tailoring of intervention con-

tent (especially relevant for digital interventions)

• Setting(s)

• Intervention intensity, such as timing and dose
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• Strategies to optimize reach, (cost-)effective-

ness, adoption, implementation, and long-term

maintenance of the intervention

This is not an exhaustive list as the key issues that

need to be considered depend on the nature of the

intervention and its context.

21.3.2.1 Understand the Target Behavior(s)
Informed by Theory and Evidence

A wide range of theories and frameworks have

been applied to predict and understand behavior

(for examples, see the chapters in Part I of this

handbook). The capability, opportunity, motiva-

tion – behavior (COM-B) model can be used as a

starting point (Michie et al., 2011), as it is an

overarching framework of behavior, as well as

the theoretical domains framework as a frame-

work to achieve a more fine-grained understand-

ing of behavioral influences.
Understanding the behavior also involves a

consideration of preparatory behaviors, which

may be influenced by unique determinants. For

example, for someone to take medication as pre-

scribed, they will need to obtain the medication

from a pharmacy or, in order to use a condom,

both partners need to negotiate its use. As a result,

behavioral targets may extend beyond the single

behavioral outcome of the intervention (see

Section 21.1.3.5). Preparatory behaviors can be

added to the logic model along with intervention

objectives.

21.3.2.2 Select Key Modifiable Determinants
to Be Targeted

Target behaviors and determinants of behavior (or

influences on behavior) targeted by the proposed

intervention need to be prioritized and selected.

Appendix 21.2 (supplemental materials) provides

a list of criteria that are commonly used in inter-

vention development: acceptability, practicability,

effectiveness/relevance, affordability, possible

side effects, and equity. A key consideration is

changeability: the extent that determinants can be

changed based on current evidence and theory and

the impact of those changes on key outcomes (e.g.,

Araújo-Soares et al., 2018; BartholomewEldredge

et al., 2016). Changeable, modifiable factors that

have a strong relationship to the target behavior

are potential targets for interventions (e.g., Michie

et al., 2011).

Identifying the key modifiable influences on

behavior often requires a range of quantitative

and qualitative methods, data, and sources (see

Appendixes 21.3 and 21.4, supplemental

materials).

21.3.2.3 Define and Develop Intervention
Content and Delivery Modes

Once the key modifiable determinants of the tar-

get behavior have been identified, the next task is
to select intervention techniques, that is, the

methods or strategies that will affect a change in

behavior by changing the identified determinants

such as cognitions or environmental variables.

This selection should be based on formative evi-

dence on the effectiveness of the techniques in

changing the determinants and the subsequent

change in the target behavior or the plausibility

of such links, based on evidence from pathways

of similar interventions, if such evidence is not

available.

Often behavior change interventions have had

heterogeneous effects, which can make it challen-

ging to select intervention components. In this

case, it may be possible to retrospectively “code”

the behavior change techniques and other inter-

vention features (e.g., modes of delivery) used in

previous intervention work during evidence synth-

esis as part of the development work in order to

provide the requisite evidence on which to base

the selection of determinants and matched techni-

ques. Such an approach would enable the inter-

vention designer to explore, narratively or

quantitatively, the extent to which intervention

techniques and other features are associated with

intervention effectiveness (e.g., Dombrowski

et al., 2012). This approach is not without its

limitations – for example, studies rarely report

Developing Behavior Change Interventions 311

https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781108677318.021
Downloaded from https://www.cambridge.org/core. Helsinki University Library, on 24 Feb 2021 at 18:32:34, subject to the Cambridge Core terms of use, available at

https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781108677318.021
https://www.cambridge.org/core


the fidelity of delivery of the techniques as well as

other features and whether participants used them

in their daily lives (“enactment”), both of which

impact intervention effectiveness (see Toomey et

al., 2019).

Other relevant sources of evidence to inform the

selection of intervention components include evi-

dence regarding the setting, target behavior, beha-

vior change techniques, and mode of delivery.

This evidence can come from evidence synthesis

or existing reviews, qualitative research, and con-

sultation with stakeholders (see Appendix 21.4,

supplemental materials).

Acceptability is a further important factor that

should be accounted for when selecting techni-

ques and other intervention features (e.g., modes

of delivery) for inclusion in an intervention.

Acceptability of techniques and other interven-

tion features, as perceived by those delivering or

receiving the intervention, is defined as a “multi-

faceted construct that reflects the extent to which

people delivering or receiving a healthcare inter-

vention consider it to be appropriate, based on

anticipated or experienced cognitive and emo-

tional responses to the intervention” (Sekhon,

Cartwright, & Francis, 2017, p. 4). Perceptions

about acceptability are linked to ethicality, per-

ceived effectiveness, likability, burden, and

coherence of the intervention. Acceptability of

intervention components necessitates consulta-

tion with stakeholders as part of the coproduction

of the intervention, because feedback from those

groups is pivotal for the adaptation of the inter-

vention content to the specific context and target

group or population. Empirically, acceptability

can be investigated before the intervention takes

place through discussion with the appropriate

stakeholders, who report on the anticipated

acceptability of an intervention scenario, but

should also be part of the evaluation of the inter-

vention during its delivery or retrospectively after

the intervention is complete during follow-up

measurement (Sekhon et al., 2017; see Chapter

22, this volume).

Finally, other criteria often need to be taken

into consideration. Stakeholders or commis-

sioners of the intervention may have strong pre-

ferences about certain features such as the mode

of delivery. For example, the team developing the

intervention may have been commissioned by an

organization to develop an intervention delivered

via a preferred mode of delivery. For instance, the

organization may specify that an intervention

aiming to change the behavior of employees or

children in a school setting should be delivered by

a mobile phone app or a web-based platform. In

addition, feasibility considerations play an impor-

tant role in the selection of intervention content.

For example, the duration or intensity of an inter-

vention can be constrained by its context, and

cost-effectiveness considerations may set upper

limits on intervention costs. For example, if the

selected behavior change techniques to be used in

a planned intervention have tended to be deliv-

ered via a face-to-face, practitioner-client mode

of delivery, the costs associated with the practi-

tioner delivery need to be taken into account in

feasibility considerations and it may be decided

that such costs are prohibitive, necessitating a

rethink of the mode of delivery and, perhaps as

a consequence, the techniques selected. For

instance, a feasibility study into five-minute phy-

sical activity advice in primary care evaluated

action planning, an evidence-based BCT.

However, no participant defined an action plan,

so it did not prove feasible in clinical practice

(Pears et al., 2015).

21.3.2.4 Bringing It All Together: A Well-
Defined Logic Model or Program
Theory

Section 21.3.1.2 introduced logic models as a

graphic representation of the problem, interven-

tion components, causal pathways, process and

outcome measures, and expected impact. It is

recommended that a logic model or program the-

ory is developed in an iterative manner, starting

with an initial draft that includes the context and
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the problem. The model or theory is then popu-

lated once decisions are made about how the

intervention is expected to achieve its outcomes

(causal pathways), about its behavior change

techniques, and about the modes of delivery. A

carefully constructed logic model provides inter-

vention designers, intervention deliverers, and all

stakeholders with a clear “visual map” of the

proposed intervention (Appendix 21.1, supple-

mental materials). The presumed causal mechan-

isms can also be expressed verbally, for example,

in a series of “if -then,” “so that” statements

(Davidoff et al., 2015) or as intervention mapping

matrices (Bartholomew Eldredge et al., 2016).

It is important to specify not only the desired

outcomes and impact of the intervention but also

any unintended, negative, and harmful conse-

quences. A “dark” logic model refers to a careful

elaboration of potential pathways by which the

intervention could lead to negative or harmful

consequences (Bonell et al., 2015), such as

increasing health inequalities (see Chapter 27,

this volume). Instead of only identifying poten-

tial harms, this process clearly outlines the

mechanisms through which such harms may

take place – for example, people who are most

in need of the intervention are not reached due to

recruitment challenges or a lack of resources

(e.g., travel expenses and childcare) required to

take part in the intervention (for an example, see

Cook et al., 2018).

21.3.3 Task 3: Development of
Intervention Materials and
Technology

If a planned intervention is not attractive and easy

to use, the target group will not try it out or con-

tinue to use it. The intervention designer wants to

maximize the reach and engagement of the target

population but for behavioral interventions deliv-

ered via digital modes (see Chapter 29, this

volume), for example, engagement is a key chal-

lenge (Perski et al., 2017). Promoting engagement

of key stakeholders with the intervention is

another critical design task (see Chapter 24, this

volume). Design decisions on the “look” and

“feel” of intervention materials, such as posters

or leaflets, depend on the target audience, beha-

vior, and the chosen mode of delivery. Successful

engagement with the intervention relies on effec-

tive coproducing of the intervention with stake-

holders, particularly with members of the target

group. Adopting a multidisciplinary approach

when selecting the team employed to design the

intervention is also important to enable input from

design-related and creative disciplines such as

computer science, environmental design, or edu-

cational sciences. Final program material produc-

tion (e.g., posters, videos, smartphone apps) may

involve creative consultants, artists, or graphic

designers.

It can be beneficial to work with advertising

professionals, graphical artists, and website and

app developers in the production of intervention

materials and technology. However, it is impor-

tant to bear in mind that approaches to changing

consumer preferences for products are different

to changing other behaviors, and interventions

with a host of features may not necessarily

increase engagement. Researchers, the target

group, practitioners, and any other stakeholders

need to work closely with those designing the

intervention materials. Writing design docu-

ments to guide the creation and review of inter-

vention materials and technology can help in

ensuring that behavioral science insights and

intervention strategies are adequately trans-

ferred into the production of materials

(Bartholomew Eldredge et al., 2016). The

importance of behavior change expertise input

is particularly important to note, as advertising

professionals may have limited knowledge and

experience of the techniques used to change

behavior and their effectiveness (see Chapters

19 and 20, this volume).

To make the intervention attractive, clear, and

relevant to end users, it is good practice to engage
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them at an early stage (see Chapters 24 and 25, this

volume) using consensus conferences, codesign

workshops, and user-centered design (O’Cathain

et al., 2019). It is crucial to coproduce early pro-

totypes of intervention materials with the end

users and conduct early user testing in an iterative

manner (agile development). In practice, this task

often happens in parallel with task 2.

21.3.4 Task 4: Empirical Optimization
of the Intervention

In this task, the intervention designer pilot tests

the intervention in a small group of end users

from the target group or population of interest in

order to identify and solve any problems or issues

before a feasibility study or, in real-world situa-

tions, to conduct a full-scale pilot test of the

intervention. This can involve initial testing

using research methods such as a small-scale

experiment followed up with surveys, interviews

(e.g., data-prompted interviews; Kwasnicka et

al., 2015), or focus groups with the participants

to collect evidence on issues such as feasibility,

acceptability, and fidelity. The feedback may help

refine the intervention content and/or mode of

delivery.

Formal feasibility testing of the intervention, in

which the full intervention is tested prior to a full-

scale evaluation, is common and can take many

forms (see Chapter 22, this volume). Most inter-

vention development frameworks recommend

pilot or feasibility testing of a “beta” version of

the intervention, in a small-scale study, prior to a

wider-scale evaluation such as a fully powered

study and rollout. A key aim is to provide impor-

tant feedback on the intervention from the target

population that will enhance its acceptability,

feasibility, and fidelity. One approach to refining
behavioral interventions is the multiphase opti-

mization strategy (MOST), a framework to rigor-

ously test and select the best options for

intervention components (Collins, Murphy, &

Strecher, 2007).

21.4 Implications for Research,
Practice, and Translation

The series of tasks required to design behavioral

interventions can, and should, be addressed sys-

tematically and reported transparently, within the

limits of resources. A detailed understanding of

the problem, behavior, and context will facilitate

the adoption and implementation of interven-

tions. While acknowledging the complexity and

dynamic nature of human and social systems –

including the design of behavior change interven-

tions – a systematic approach to intervention

development is important if the design team is

to develop behavior change interventions that are

feasible, acceptable, and, above all, optimally

effective.

Numerous approaches and frameworks for the

development of behavior change interventions

share many common features. This chapter has

identified those commonalities but there are also a

number of unique features of each. It would be

helpful to develop evidence-based guidance for

researchers, practitioners, and policy makers on

which approach is best suited to a particular pro-

blem, setting, and intervention. This would neces-

sitate the systematic development of an evidence

base in which different approaches were applied to

intervention development in like contexts, beha-

viors, and populations. The generation of such evi-

dence would be useful for all groups involved in

intervention design but especially for thoseworking

in practice and policy. A further important advance

would be to systematically review the content of

different approaches to behavior change interven-

tion design (e.g., O’Cathain et al., 2019), with a

view to consolidate common features and identify

and incorporate useful unique features in order to

arrive at a comprehensive and optimally effective

approach, perhaps via expert consensus. Another

improvement would be the development of a deci-

sion tree that helps researchers and intervention

developers in practice decide which framework is

most applicable for their proposed intervention.
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Several key future developments and metho-

dological challenges in intervention development

methods can be identified. First, more focus is

needed on developing interventions that can be

adopted, implemented, and sustained in the “real

world” through early testing of interventions/

components. Second, further work is needed to

understand how to best harness, address, model,

and plan for characteristics of dynamic complex

systems in intervention development. Third,

more transparent reporting of intervention devel-

opment would help users and other intervention

developers understand why some choices were

made, in addition to just seeing the final interven-
tion, and thereby improve insight in the “art” of

intervention development. Sharing details of

decisions will help advance the field by clarifying
what alternative pathways developers usually

choose between and why. This will also help in

developing better methods to best adapt and

optimize existing interventions.

21.5 Summary and Conclusion

This chapter has outlined the key tasks involved

in developing interventions and general princi-

ples that underpin all the tasks. It has empha-

sized the iterative nature of intervention

development, the importance of coproducing

interventions with the target group and stake-

holders, making use of theory and evidence,

and the need to adapt the development process

according to constraints.
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