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Abstract

People make numerous health-related choices each day: For example, deciding to brush
one’s teeth or to eat well and healthy — or not to do these activities. To support complex
decisions and subsequent behaviour change, both behaviour change interventions (BCls) and
patient decision aids (PtDAs) have been developed and evolved independently to support
people in health-related decision making. In this paper, we critically review BCls and PtDAs,
examine their similarities and differences, and identify potential for integration of expertise
to increase the benefits for people engaging with healthcare and health behaviours. The two
approaches appear to mainly differ in terms of their (1) goals and foci, (2) theoretical basis,
(3) development frameworks, (4) active ingredients and (5) effect evaluation. To facilitate
the integration of insights from these two fields, we recommend to (1) bring both fields
together and promote interprofessional discussions, (2) train (health) professionals to
recognise strengths of both approaches, (3) investigate the synergy of the two fields, (4) be
prepared for and try to mitigate a culture shock when the fields start to interact. Knowledge
generated by researching PtDAs could be used to facilitate decisional processes that enable

patients to choose goals that are in line with their values and preferences, while insights

from researching BCls could be used to facilitate implementation of those goals. This

integration could allow researchers and intervention providers to increase the benefits for
people engaging with healthcare and health behaviours.



1. Introduction

People face a multitude of daily health-related decisions, for example whether to brush
one’s teeth [1] or to eat healthily [2]. While these decisions seem rather easy to make, and
are often carried out automatically, some decisions seem harder to make and require much
more conscious deliberation and effort [3]. Examples of such decisions are: Deciding which
kind of cancer treatment aftercare trajectory one wishes to follow [4] or which diabetes
mellitus treatment one prefers [5]. Decisions of the first type are often habitual, wellbeing-
related and/or daily choices, while decisions of the second type are often unfamiliar, illness-
related and/or one-off choices. Moreover, decisions of the first type are often associated
with health and illness prevention, while the second with treatment and illness-
management. And while the latter often require engagement with health professionals [6],
the former do not. That being said, health professionals provide guidance and information to
support people to make informed, values-based decision in both contexts; e.g., by providing
nutrition care in general practices [7] in order to help people to adjust their nutrition-related
decision making in daily life or illness-related dietary modifications to manage some health
problems.

Two types of complex intervention (fields) [8] have been developed and evolved
independently to support people in health-related decision making: Behaviour Change
Interventions (BCls) and Patient Decision Aids (PtDAs). BCls tend to target decisions
associated with health and illness prevention, PtDAs with treatment and illness
management. Both BCls and PtDAs can successfully support patients in health-related
decision making to improve both personal and public well-being; e.g., by helping people to
improve their behaviour by being more physical active [9] (BCls) or by reducing the number
of undecided people [10] (PtDAs). However, both types of interventions have been operating
largely independently from each other so far. Yet, it could be argued that the distinction
between the two types of decisions that tend to be targeted by the two types of complex
interventions is rather arbitrary. In fact, some decisions require that individuals both (1)
make a one-off choice and (2) change their habitual and/or daily behaviour to act on that
decision. An example to illustrate this idea is smoking cessation: Patients who decide to quit
smoking subsequently have to choose from the plethora of smoking cessation options
available (e.g., pharmacological support [11], behavioural counselling [12], self-help or
cessation without cessation assistance), after which they also have to adopt a new
behaviour (i.e., using the chosen option when quitting). Some other ‘overlapping’ contexts
are immunisation and screening, which often also are one-off choice with a clear focus on
health and iliness prevention as opposed to treatment and illness-management. Integrating
insights from both BCl and PtDA research could therefore be potentially beneficial to
optimally support patients in this and similar health (behaviour) choices and changes.

This paper provides a critical review of BCls and PtDAs in order to examine their similarities
and differences and identify integration potential. We provide practical recommendations to



enable researchers and health-care professionals to offer hybrid BCI-PtDA interventions in
order to potentially increase the impact on patient decisions and alignment with behaviour
change and to increase the benefits for people engaging with healthcare and health
behaviours.

1.1 Describing Behaviour Change Interventions (BCls)

BCls are defined as “coordinated sets of activities designed to change specified behaviour
patterns” with the goal to improve public health by targeting individuals’ behaviour [13].
BCls can be applied in different contexts, e.g., to change modifiable risk factors (e.g., [14]),
but also, for example, to ensure that patients are more likely to adhere to the advice given
by health-care providers [15]. BCl development is often driven by health behaviour change
theories, the most often applied being the Theory of Planned Behaviour [16,17]. As such,
BCls often focus on the determinants of behaviours, thereby indirectly influencing
behavioural performance. Examples of such determinants on the individual level are
knowledge, awareness, risk perception, automaticity, attitudes, outcomes expectations,
social influences, skills, capability, self-efficacy and barriers [18,19]. In the field of BCls, those
determinants reflect individuals’ beliefs (e.g. “For me smoking is pleasurable”, a belief
related to the concept of attitude) and are expected to lead to a change in behaviour by
influencing individuals’ intention to change [20]. Designers of BCls therefore need to identify
the most important determinants that they need to target to change a particular
behaviour(al intention) in a desired direction — which is the ultimate goal of BCls. As such,
the focus of BCls is clearly on the outcome: Interventions are designed to stimulate people
to engage in a predefined target behaviour and their efficacy is most often assessed by
adoption of the target behaviour (e.g., smoking cessation [21]), and changes in the
aforementioned behavioural determinants.

1.2 Describing Patient Decision Aids (PtDAs)

PtDAs are defined as “evidence-based tools designed to help patients make specific and
deliberated choices among healthcare options” [10] and focus on proactively enhancing the
decision making or reasoning process [22]. Their goal is to present accurate information of
all options and their consequences, and encourage people to evaluate this information with
their own values, and trade-off these evaluations to reach a decision that is right for them
[10,23]. PtDAs can be used in a wide range of contexts ranging from screening decisions
(e.g., [24]), to treatment decisions (e.g., [5]) to aftercare decisions (e.g., [4]). PtDAs are
underpinned by theories explaining how we make decisions under risk and uncertainty, and
the factors influencing our judgments and choices, such as the Conflict Model of Decision
Making [25]. That being said, it is reported that theories are underused in PtDAs [26]. The
content and development of PtDAs is informed by evidence-informed guidance from the
International Patient Decision Aid Standards (IPDAS) Collaboration guidelines [23,27] Some
argue PtDAs are particularly useful for decisions with clinical equipoise, where one option



does not clearly outperform all other options in terms of benefits and harms according to
the clinical evidence [10,28]. PtDAs’s efficacy is therefore most often assessed by measures
of informed decision making and decisional quality (such as decisional conflict [29]),
understanding of the health problems and options, and engagement with health services
[10].

2. Differences between BCls and PtDAs

While BCls and PtDAs can both have an impact on health(care) decision making they differ
regarding five domains: (1) Goals and foci, (2) theoretical basis, (3) active ingredients or
components, (4) development frameworks and (5) effect evaluation approaches. A short
overview of the main differences between BCls and PtDAs is presented in table 1.

2.1 Goals and foci

Regarding their respective goals, BCI developers' focus is more likely to be behaviour change,
while PtDA developers are more likely to focus on informed or shared decisions.
Development frameworks used to develop BCls often start by identifying a behaviour that
needs to be adapted or implemented to improve health [19], e.g., a BCI designed to
maintain a healthy workforce can focus on reducing working while being sick (i.e.,
presenteeism) [30]. PtDAs often start with identifying the decision problem, options and
consequences in the context of healthcare delivery [10], e.g., a PtDA designed to support
patients in breast cancer aftercare decision making is designed to enable patients identify
what is important to them about care options, and share their preference with preference
when planning care with professionals in order to support independent decision making [4].
To conclude, BCI developers tend to focus their efforts on behavioural outcomes (such as
smoking cessation [21]), while PtDA developers tend to focus their efforts on (decisional)
processes, such as decision quality [31]. Most, if not all, other differences stem from this.

2.2 Theoretical basis

Theoretical underpinnings of BCls tend to explain behaviour (change) and its antecedent
factors and/or explain how motivation to perform a certain behaviour is formed, whereas
theoretical frameworks underpinning PtDAs are usually designed to either explain decisional
biases or factors boosting reasoning. The aforementioned Theory of Planned Behaviour for
example posits that people’s intentions are formed depending on their attitude, perceived
behavioural control and subjective norms [16]. Another well-known theory, the Self-
Determination Theory [32], describes different qualities of motivation that are formed
through the fulfilment of different psychological needs, such as the need for autonomy.
[25,33]. The Conflict Model of Decision Making, on the other hand, describes decision
making as a process in which decision makers have to choose one option from a set of
alternatives (all with inherent (dis-)advantages) following a stress-inducing event [34].



2.3 Development frameworks

BCls and PtDAs developers tend to use different development frameworks. For BCls,
frameworks such as Intervention Mapping [19] or the Behaviour Change Wheel [13] are
often applied. Intervention Mapping [19] is an approach that can be used to design health
promoting programs through an iterative step-based approach which start by identifying
what needs to be changed to realise an improved health status in populations. Interestingly,
PtDAs are often developed by following the International Patient Decision Aid Standards
(IPDAS) systematic development process [27] which also advocates an iterative step-based
approach to identify evidence to design the interventions. However, whereas frameworks
such as Intervention Mapping [19] advocate the use of needs assessments to find out which
determinants are associated with certain behaviours so that they can be specifically
influenced in order to change behavioural patterns, the IPDAS development process
emphasizes that the individual's decisional needs should be explored to facilitate choices for
options that fit into their lives.

2.4 Active ingredients

Both BCl and PtDAs include different types of active ingredients or components in order to
achieve their goals: BCIs make use of methods associated with adopting a behaviour such as
arguments and goal setting [18], PtDA use methods to de-bias the information presented
and boost reasoning such as removing value-terms [35] and rating advantages and
disadvantages of all options [36]. One well known method to change attitudes are
arguments for example [18] which present the message receiver with new information or
information that challenges existing attitudes. Value clarification methods [36] on the other
hand are often applied within PtDAs to support users in understanding what is important to
them personally and cover a range of different applications, such as the rating of different
attributes [37].

2.5 Effect evaluation

In line with their respective goals, BCls are often evaluated by the extent to which they can
change individuals’ behaviour (e.g., to which extent smoking cessation interventions enable
individuals to cease smoking [12]) or antecedent determinants (e.g., by also monitoring the
impact on determinants such as attitude [38]), while PtDAs are often evaluated by the
extent to which they can support people in making informed, value-based health(-care)
decisions (with health professionals) [10].



Table 1 Overview of the main differences between BCls and PtDAs

Intervention goal and
focus

Theoretical basis
Active
ingredients/components

Development
frameworks
Effect evaluation
approach

BCls

Behaviour
change/behavioural
outcomes

Explain behaviour (change)
Elements encouraging
behaviour change by changing
behavioural determinants
Encourage behaviour change,
e.g., Intervention Mapping
The extent to which they can
change people’s behaviour or
antecedent determinants

PtDAs

Deliberate value-based
decision making, focus is on
the (shared) decision-making
process

Explain decisional processes
Elements de-biasing
information and boosting
reasoning

Encourage informed decision
making, e.g., IPDAS

The extent to which they can
support people in making
informed, value-based
health(-care) decisions (with
health professionals)

3. How can BCI and PtDA expertise be integrated?

We found that BCls and PtDAs are inherently different and valuable in their own right, both
underpinned by methods to develop research-informed, complex interventions [39]. We can
see a way forward for developers of both types of interventions to recognise their strengths
and differences, to enable different questions to be addressed about their efficacy in
different contexts, and ensure best practice integrated effectively in health-care settings to
increase the benefits for people engaging with healthcare and health behaviours. In the
following, we will provide practical examples on how this could be accomplished.

3.1 Integrating PtDA insights into BCls

BCls tend to focus on predefined outcomes without taking individual decisional outcomes
into account, although of course this need not always be the case. However, given the fact
that the inclusion of individuals’ preferences can positively influence the effectiveness and
efficiency of health-care interventions [40] providing one predefined behavioural option for
every patient could negatively influence the possible outcome of the intervention for some
individuals. This is especially interesting, in lieu of Self-Determination Theory [32] which
posits that we can increase the chances of behavioural maintenance if we increase
individuals’ perceived autonomy [41]. We propose that integrating insights from PtDA
research could be used to increase individuals’ perceived autonomy. An established
technique for increasing the autonomy of individuals is the provision of choice [42,43], a
function that PtDAs contain explicitly by providing balanced and neutrally worded



information about the different options available (i.e., not clearly emphasizing one
predefined option). Example 1 shows one way of integrating PtDA insights into a BCl in order
to offer a hybrid BCI-PtDA intervention.

Example 1. Providing balanced and neutrally worded information in a BCI

BCls often contain explicitly or implicitly persuasive elements to convince recipients to adopt
behaviours that are considered superior (i.e., health-promoting or -sustaining) to other
behaviours. To increase patients' perceived autonomy, BCl developers could include
balanced, neutrally worded information that does not contain elements that convince
patients to adopt certain behaviours. To provide concrete examples, BCI developers could
use the IPDAS background papers on providing information [44] and balanced presentation
[35] to develop a smoking cessation intervention that includes information on all available
smoking cessation options without naming a superior option (i.e., providing actual choices)
and neutrally describing the different options’ effectiveness and possible consequences.

3.2 Integrating BCl insights into PtDAs

The PtDA field, on the other hand, has developed in a direction were the focus is primarily
on the process of decision making and engagement with healthcare, while patients and
health-care providers are interested in tangible outcomes as well, such as life expectancy
and quality of life [45]. However, PtDAs often do not offer techniques to help people to
actually implement their choices, even though it is known that a positive intention to change
or to do something does not always translate into actual behaviour [46]. Including behaviour
change techniques — such as the making of plans [46] — to overcome this so-called ‘intention-
behaviour gap’ could potentially lead to a higher percentage of patients actually executing
the decision made. Example 2 shows one way of integrating BCl insights into a PtDA.

Example 2. Integrating implementation intentions into a PtDA

PtDAs often end after patients have made a decision — seemingly assuming that all patients
will actually implement the option they decided to adopt. To improve the chances that
patients convert their preferences into actual behaviour, developers could use
implementation intentions [18] which have been proven effective for various health
behaviours [47,48], in other words: The making of if-then plans. For example, a PtDA
designed to support patients with diabetes mellitus in choosing an option to improve their
HbA1lc could (after elements that supported patients’ decision-making processes) end with
prompts to make if-then plans that link situational cues to a preferred response (that was
revealed by making use of the PtDA). Through the use of the PtDA, users could for instance
decide they want to incorporate more physical activity into their daily life, as opposed to
changing their medication regimen. The PtDA could then end with the making of concrete
plans, such as "If | travel to work on a working day, | will use my bicycle.”



3.3 Practical Recommendations

Both fields may benefit from collaboration and integration of knowledge and expertise. In
fact, hybrid interventions could potentially help patients achieve goals that reflect what they
find personally important. Knowledge generated by researching PtDAs could be used to
facilitate decisional processes that enable patients to choose goals that are in line with their
values and preferences, while insights from researching BCls could be used to facilitate
implementation of those goals. However, it may be that different intervention types are
more effective at different points in health care (e.g., choosing between options, versus
management). To achieve integration, the fields need to recognize their similarities and
differences in order to develop more effective interventions. We propose four
recommendations to achieve this goal:

(1) Bring both fields together and promote interprofessional discussions

Because the fields operate largely independently of each other, it is important to create
awareness for the two fields, but also to create space for integrative discussions. For
example, expert meetings could be held as part of ongoing projects where both fields may
be able to contribute important expertise (e.g., [49]) or at scientific conferences that are of
interest to both fields (e.g., the annual conference of the European Health Psychology
Society [50]).

(2) Train (health) professionals to recognise strengths of both approaches

In order to increase joint activity and fully integrate insights, it could be helpful to train
people, such as future health services researchers and practitioners, in the intersection
between behaviour change and medical decision making. For example, doctoral projects
supervised by professionals from both fields could be set up that fall within this area,
resulting in a new generation of researchers benefitting from this combined expertise. Such
projects should be both theoretical (e.g., focussed on how integration could actually take
place) and practical (e.g., developing hybrid interventions for different health decisions) — or
a combination of the two.

(3) Investigate the synergy of the two fields

At present, theories reflect the independence of both fields, with behaviour change theories
not making explicit how patients make decisions and theories of decision making not making
explicit how patients can be supported in adopting an option they prefer. New theories that
integrate insights from both fields are therefore very important to clarify how the one
process relates to the other. Integrated theories could for example be used to support
understanding how informed and reasoned decision making could lead to actual behaviour
change by making use of behaviour change techniques, as illustrated in example 2, but also
could be used to inform intervention design (guidelines).



(4) Be prepared for and try to mitigate a culture shock when the fields start to interact

As we have made clear that the two intervention types and their backgrounds are different,
it would not be surprising if the integration can evoke a kind of 'culture shock' which could
impact on direct collaborative efforts. Various strategies might be used to mitigate this
culture shock. For example, by hosting ‘dual-field” expert meetings. A recent project in which
a smoking cessation DA was developed [49], proved this approach to be successful. Another
interesting avenue to reduce friction could be to establish a common ontology that includes
definitions, but also what contexts are required to ensure effectiveness.

We hope this article helps make researchers and health-care providers reflect on the insights
gained through decades of valuable research into BCls and PtDAs and develop interventions
to increase the benefits for people engaging with healthcare and health behaviours across
pathways of care, as health states change.
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