Running head: PLANNING INTERVENTIONS: THE WAY FORWARD 1

Implementation Intention and Action Planning Interventions in Health Contexts:

State of the Research and Proposals for the Way Forward

This is the peer reviewed version of the cited article. This article may be used for non-
commercial purposes in accordance with Wiley Terms and Conditions for Self-Archiving at
http://olabout.wiley.com/WileyCDA/Section/id-820227 . html#terms

Citation: Hagger, M. S., & Luszczynska, A. (2014). Implementation intention and action
planning Interventions in health contexts: State of the research and proposals for the way
forward. Applied Psychology: Health and Well-Being, 6(1), 1-47.

doi: 10.1111/aphw.12017



Running head: PLANNING INTERVENTIONS: THE WAY FORWARD 2

Abstract

The purpose of this paper is to provide an overview of the literature on two planning
intervention techniques in health behaviour research, implementation intentions and action
planning, and to develop evidence-based recommendations for effective future interventions
and highlight priority areas for future research. We focused our review on four key areas: (1)
definition and conceptualisation; (2) format and measurement; (3) mechanisms and processes;
and (4) design issues. Overall, evidence supports the effectiveness of planning interventions in
health behaviour with advantages including low cost and response burden. There is, however,
considerable heterogeneity in the effects across studies and relatively few registered
randomised trials that include objective behavioural measures. Optimally-effective planning
interventions should adopt ‘if-then’ plans, account for salient and relevant cues, include
examples of cues, be guided rather than user-defined, and include boosters. Future studies
should adopt randomised controlled designs, report study protocols, include fidelity checks and
relevant comparison groups, and adopt long-term behavioural follow-up measures. Priority
areas for future research include the identification of the moderators and mediators of planning
intervention effects. Future research also needs to adopt ‘best practice’ components of planning
interventions more consistently to elucidate the mechanisms and processes involved.

Key words: implementation intention, action planning, coping planning, behaviour

change techniques, health behaviour.
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Implementation Intention and Action Planning Interventions in Health Contexts: State of
the Research and Proposals for the Way Forward

There has been a rapid increase in research on the effects of planning interventions to
promote health-related behaviour (Abraham, Kok, Schaalma, & Luszczynska, 2011). Planning
interventions are seen as important intervention techniques in their own right as well as
components of more elaborate health promotion programs incorporating multiple techniques
for complex health behaviour change (Bartholomew, Parcel, Kok, Gottlieb, & Fernandez,
2011; Green & Kreuter, 2004). The proliferation of planning interventions has been largely
driven by formative research adopting social-cognitive theories and models (von Suchodoletz
& Achtziger, 2011), many of which conceptualise intentions as the primary determinant of the
uptake and maintenance health behaviour (Ajzen, 1985; Armitage & Conner, 2000; Rogers,
1975; Rosenstock, 1974), and as a direct response to the considerable literature which has
recognised the limitations of intentions as a predictor of behaviour (Dekker, 2008; Sheeran,
2002; Webb & Sheeran, 2006). The so-called intention-behaviour ‘gap’, that is, the imperfect
relation between intentions to perform a particular behaviour and actual behavioural
engagement, is frequently cited as a conceptual limitation of social-cognitive theories, despite
numerous attempts to provide explanations for the inconsistency through key moderator
variables (Godin, Conner, & Sheeran, 2005; Hagger, 2010a; Scholz, Schuz, Ziegelmann,
Lippke, & Schwarzer, 2008). Volitional planning interventions are a promising avenue of
inquiry to resolve this contentious issue in theory-based research on health behaviour change
(Gollwitzer & Sheeran, 2006; Schwarzer, 2001; Sheeran, Milne, Webb, & Gollwitzer, 2005).
Prominent among these planning interventions are implementation intention and action
planning’ techniques. The planning techniques, involving a variety of formats ranging from
free-response to volitional planning sheets, aim to bolster or augment intentions with means to
promote recall and enactment of the intended behaviour.

Implementation intentions and action planning are two of the most recognised and

frequently-applied planning techniques adopted to change health behaviour (Adriaanse,

!In the current article, we use the term planning interventions or planning techniques to mean interventions that
adopt implementation intentions or action planning components or techniques.
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Vinkers, De Ridder, Hox, & De Wit, 2011; Bélanger-Gravel, Godin, & Amireault, 2013;
Webb, Sniehotta, & Michie, 2010). A cursory search of the literature reveals that the number of
articles making explicit reference to, or use of, implementation intention and action planning
approaches in the health domain has increased more than ten-fold in the past decade from 63
articles in 2001 to 849 articles to September 20122. There are numerous reasons why these
approaches have attracted so much attention in the literature: (1) they are steeped in established
social psychological theory, have been embedded in popular and well-cited theories of social
cognition applied in health contexts such as the theory of planned behaviour®, and address a
commonly-known limitation of these theories (i.e., the intention-behaviour ‘gap’); (2) they
have intuitive appeal in their parsimony; (3) they have low response burden making their
promulgation through multiple modes of delivery comparatively easy; and (4) they are low-
cost. Above all, there is growing support for their effectiveness in engendering behaviour
change health-related contexts as stand-alone intervention strategies or as part of more
elaborate interventions involving multiple behaviour-change techniques. Implementation
intention and action planning interventions have been shown to be effective in changing
diverse behaviours such as physical activity (Arbour & Martin Ginis, 2009; Barg et al., 2012;
Conner, Sandberg, & Norman, 2010; Gellert, Ziegelmann, Lippke, & Schwarzer, 2012;
Luszczynska, 2006; Milne, Orbell, & Sheeran, 2002; Prestwich et al., 2012; Prestwich,
Lawton, & Conner, 2003), healthy and unhealthy eating (Adriaanse, de Ridder, & de Wit,
2009; Adriaanse et al., 2010; Armitage, 2007; Chapman, Armitage, & Norman, 2009;
Prestwich, Ayres, & Lawton, 2008; Sullivan & Rothman, 2008), smoking (Armitage, 2008;
Armitage & Arden, 2008), alcohol consumption (Armitage, 2009; Hagger, Lonsdale, Koka, et
al., 2012), breast self-examination (Orbell, Hodgkins, & Sheeran, 1997; Prestwich et al., 2005),
rehabilitation from injury (Scholz, Sniehotta, Schuz, & Oeberst, 2007), vitamin consumption

(Sheeran & Orbell, 1999b), sun-safety behaviours (e.g., Craciun, Schuz, Lippke, & Schwarzer,

“Based on a search of the Web of Science (Thomson ISI, 2012) database for published items from January 2001 to
September 2012 and with search terms “implementation intentions” or “action planning” with “health”, excluding
duplicates and items using these terms to mean something other than planning interventions.

*Planning approaches have been integral to newly-developed social-cognitive models of health-related behaviour
such as the Health Action Process Approach (HAPA).
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2012), cancer screening behaviours (Browne & Chan, 2012; Rutter, Steadman, & Quine, 2006;
Sheeran & Orbell, 2000), workplace health and safety (Sheeran & Silverman, 2003), vaccine
uptake (Milkman, Beshears, Choi, Laibson, & Madrian, 2011; Payaprom, Bennett, Alabaster,
& Tantipong, 2011), contraception use (de Vet et al., 2011; Martin, Sheeran, Slade, Wright, &
Dibble, 2009; Teng & Mak, 2011), and dental health behaviours (Orbell & Verplanken, 2010;
Schuz, Wiedemann, Mallach, & Scholz, 2009).

Previous systematic reviews have analysed the impact of implementation intentions on
behaviour in multiple behavioural domains (Gollwitzer & Sheeran, 2006) and, in specific
health-related behavioural domains such as physical activity (Bélanger-Gravel et al., 2013;
Carraro & Gaudreau, 2013) and healthy eating (Adriaanse, Vinkers, et al., 2011). While these
reviews report significant overall effect sizes of medium magnitude for planning interventions
on behaviour, particularly for implementation intentions, they also identify substantial
heterogeneity in the effect sizes across studies, particularly for research including longer-term
follow-up measures of behavioural outcomes, which remains unexplained by moderator
variables. A shortcoming of these analyses is that they include research that is considered of
lower quality according to CONSORT guidelines such as non-randomised trials and those that
have not been formally registered a priori on a recognised trials database. The application of
such stringent quality criteria would likely eliminate the majority of tests of the effects from
these analyses, a fact that clearly indicates the need for better quality research in the field. In
addition, the reviews also include studies of a relatively low methodological quality. In fact,
few studies adopting planning techniques in the health domain have paid due consideration to
quality issues in measurement and methodological standards (see Conner et al., 2010, and De
Vet et al., 2009, as examples of studies that have included objective measures of behaviour and
trial registration, respectively). The substantial heterogeneity in effect sizes of the previous
reviews of planning interventions may also stem from shortcomings specific to the planning
interventions, such as variation in the definition and operationalisation of planning procedures.
This heterogeneity presents considerable challenges when attempting to systematically
evaluate of the evidence in terms of the effectiveness of planning interventions in health

behavioural contexts.
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The problems of heterogeneity in the effect sizes as well as a recognised lack of
consensus in the definitions and operationalisation of planning interventions in health contexts
present considerable problems to researchers attempting to develop interventions to change
health behaviour adopting planning techniques. In the current article we aim to provide a clear
position statement on the state of the research on planning interventions in the health literature
based on a comprehensive and critical review of the current evidence. Given the proliferation
of research adopting planning techniques, there is a need to establish consensus of the most
effective means to implement and evaluate planning interventions in order to move the field
forward and resolve some of the operational and methodological shortcomings of previous
research. Specifically, our aims are to discuss the research on interventions adopting planning
components; identify their common features and differences in terms of operationalisation,
design, measurement, mechanisms, and evaluation of planning components; identify the salient
gaps in the literature; formulate guidelines for good practice; and, most importantly, identify
priority areas for high-quality future research that will improve understanding of planning
interventions in the field of health behaviour.

We focus our discussion on four emerging areas in the theoretical and empirical
literature on planning interventions in health contexts: (1) definition and conceptualisation of
planning interventions (e.g., distinction between types of planning intervention and their role in
social-cognitive models); (2) format and measurement of planning manipulations (e.g., mode
of delivery, measurement effects, format, use of examples, self- vs. other-defined plans), (3)
moderators, mechanisms and processes (e.g., the role of habit, moderators of planning
intervention effects, forming multiple plans, planning interventions for low intenders), and (4)
design issues (e.g., sustainability of behaviour change, intervention fidelity). We will then draw
from this evidence to form guidelines for best practice and recommendations for future
research endeavour. The key issues, identified in this position paper, and research priorities
which may be crucial for obtaining further advancements in field are displayed in Table 1.
Although there are several papers providing an overview of the role of planning in the context
of health behaviour (e.g., Adriaanse, Vinkers, et al., 2011; Sniehotta, 2009), the existing

reviews do not provide thorough overviews of definitions, format, mechanisms, and formal
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aspects (design, format and measurement) of planning interventions in health behaviour
contexts. Our position paper aims to fill this void.
Definition and Conceptualisation

We begin with an overview of the definitions and theoretical underpinnings of
implementation intentions and action planning. The aim is to provide a brief overview of the
theoretical origins of the two techniques and discuss current thinking on the mechanisms and
processes by which they work. Importantly, we critically evaluate the validity of making a
distinction between implementation intentions and action planning. We then move on to
discuss how planning components have been embedded in the social-cognitive models that
have been typically applied to explain and change health-related behaviour and how such an
endeavour has furthered understanding of the processes involved and helped advance the
understanding of health behaviour and intervention design.

Are Implementation Intentions and Action Planning Distinct Techniques?

The use of planning techniques in the domain of health and behaviour change is not a
new phenomenon. Planning, as a broad concept, incorporates numerous frequently used and
recognised approaches in the behavioural health literature including goal setting (e.g., Bagozzi
& Edwards, 1998) and action planning (Leventhal, Singer, & Jones, 1965). The two categories
of planning on which we focus in the current review, implementation intentions and action
planning, share many characteristics of these previous approaches and have common roots in
Lewin’s (1951) action research model. Recent conceptualisations of planning techniques have
advanced thinking and catalysed research on their use in health contexts by clearly specifying
their content and mechanisms in a formal model proposed by Gollwitzer and colleagues
(Gollwitzer, 1999; Gollwitzer & Sheeran, 2006; Heckhausen & Gollwitzer, 1987). The basic
components of planning from this perspective are encapsulated in Gollwitzer’s implementation
intention concept. Action planning tends to incorporate the same basic building blocks as
implementation intentions to the extent that, in many cases, the two approaches are
indistinguishable in content. This has led researchers to use the terms implementation
intentions and action planning synonymously. However, in other cases researchers have made a

distinction between the two approaches in terms of the focus, number of components, and
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theoretical and operational underpinning. In this section we analyse the defining characteristics
of these two approaches to planning and identify their shared and divergent attributes.

Implementation intentions were originally defined as ’if-then’ plans aimed at forging a
link between a critical, unconditional situation with a goal-directed behavioural response
(Gollwitzer, 1999; Gollwitzer & Sheeran, 2006). In contrast to intentions, which focus on
desired outcomes or end-states (i.e. goals) to which individuals feel committed (Fishbein &
Ajzen, 2009; Gallo, McCulloch, & Gollwitzer, 2012), implementation intentions refer to the
link between a specific cue and an intended behaviour or action. The approach is based on
Heckhausen and Gollwitzer’s (1987) ‘Rubicon” Model of Action Phases which makes a
distinction between motivational and volitional phases of action. Intentions are formed in
advance of a volitional phase in which individuals prepare for action and it is this latter phase
in which implementation intentions are critical. Implementation intentions make explicit the
mechanisms that reduce the ‘gap’ between intentions and the attainment of a behavioural goal.
These mechanisms are characterised by (1) an increased mental accessibility of a cue (or cues)
to perform the behavioural response, obtained by specifying a situational cue (or cues) and (2)
activating the behavioural response without conscious deliberation, in the presence of the
cue(s) (Gallo et al., 2012; Orbell & Verplanken, 2010; Webb & Sheeran, 2004). Although
forming an ‘if-then’ plan is a conscious act, the mechanism by which implementation
intentions operate is hypothesised to be automatic and non-conscious rather than deliberative
and conscious (Hagger & Chatzisarantis, 2013; Strack & Deutsch, 2004; Webb & Sheeran,
2008)*.

Implementation intentions are typically operationalised as a link between situation and
goal-oriented response (e.g., “If situation X is encountered, then I will perform response Y”),

and therefore makes explicit the link between a highly-specific outcome after exposure to a

*It should be noted that the evidence for non-conscious and automatic processes has mainly been obtained in
laboratory studies with simple behavioural responses measured immediately post-test or after a relatively short
time gap. A few field trials have indicated that forming implementation intentions resulted in increased
automaticity in the enactment of health behaviour. For example, Orbell and coworkers (1997) found that forming
implementation intentions reduced the effects of past behaviour (a proxy for habit) on intentions for breast self-
examination and Orbell and Verplanken (2010) demonstrated that forming an implementation intention increased
habitual, non-deliberate performance of dental flossing.
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highly specific cue or set of cues (Gollwitzer, 1999; Gollwitzer & Sheeran, 2006).
Implementation intentions do not make reference to the enactment of the target behaviour in
other situations and deal with a single or narrow set of cues (e.g., “’saying ‘no, thanks’ after
being offered a favourite alcoholic drink™). Although Gollwitzer (1999) indicates that the
situational cue accounts for ‘when’ and ‘where’ the behaviour will be enacted, implementation
intention research in the field often adopts cues that do not necessarily accounting for actual
time and location (e.g., “If I'm offered an alcoholic drink then ...”; Armitage, 2009).
Gollwitzer (1999) stresses that the cues should be readily available in the environment and that
they are not ‘internal states’. In other words, the cue should not be one that is self-referenced
(e.g., “When I am feeling angry I will....”). In laboratory-based research on implementation
intentions the cue is often simple (e.g., “The letter ‘Q’”) and is provided by the experimenter.
In field research, implementation intentions are typically administered as a condition in an
intervention or experiment and are usually delivered in the form of a text-based exercise in
which individuals are prompted to use the ‘if-then’ structure to write down a cue that will
trigger the specified behaviour they plan to perform (Armitage, 2009; Orbell et al., 1997). The
outcome of implementation intentions would be defined as the number of responses Y (saying
‘no, thanks’) after the individual was exposed to the cue X (an offer of a favourite alcoholic
drink). It is important to note that Gollwitzer’s original conceptualisation focused on
developing a link between a cue, that is an unconditional event like a time of day or
environmental event (e.g., “5pm on a working day”), with a narrowly-defined behavioural
response (e.g., “go to the gym”) which might be later followed by an uptake of the target
behaviour (e.g., “participating in physical activity”). In this case, the behavioural measure that
corresponds directly with the cue included in the implementation intention would be the
frequency with which the planner picked up his or her gym bag and went to the gym. While
this in itself may be a valuable behaviour change, researchers adopting implementation
intentions in health contexts frequently make a direct link between the plan and an
unconditional behavioural response measured as an index of a broad behavioural category
(e.g., an increase in physical activity levels). While it is possible that an individual picking up

his or her gym bag and going to the gym everyday on a working day may lead to an overall
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increase in physical activity levels, this would be an indirect effect as the behavioural measure
(physical activity) does not correspond directly with the response specified in the individual’s
plan (Sniehotta, 2009). It has to be noted that, in the context of applied sciences, researchers
tend to focus on the effects of implementation intentions on an unconditional behavioural
response performed regardless of presence or absence of the cues included in the
implementation intentions. Behavioural responses of interest are likely to be changes in health-
related target behaviour, broadly defined, such as an increase in physical activity levels. This
focus is due to differences in the ultimate goals of researchers in basic and applied sciences.
Applied researchers focus on much broader behavioural outcomes as they are seeking for
behaviour changes responsible for clinically significant health improvements. In contrast, basic
researchers tend to focus on narrowly-defined behavioural responses that correspond closely
with specified respective cues as their principal concern is developing an understanding of the
precise mechanisms involved.

In contrast to implementation intentions, there appears to be no definitive definition of
action planning in the literature. Implementation intentions have tended to be defined more
clearly and there is a general consensus in the literature on exactly how this technique has been
conceptualised and operationalised. This may stem from the fact that research on
implementation intentions tends to follow the theoretical underpinnings of the Gollwitzer
(1999; 2006) school and the ‘Rubicon” model (Heckhausen & Gollwitzer, 1987). Action
planning, on the other hand, appears in numerous models such as the Health Action Process
Approach (HAPA; Schwarzer & Luszczynska, 2008), the Integrated-Change Model (I-Change
Model; de Vries, Mesters, van de Steeg, & Honing, 2005), the MoVo concept (Fuchs, Goehner,
& Seelig, 2011), and the Integrated Behavior Change Model (Hagger & Chatzisarantis, 2013)
and stems from relatively early in the social psychological literature (e.g., Leventhal et al.,
1965). Generally, action planning often contains the same elements of implementation
intentions, such as the cue-response contingency and the focus on a link being made between
an unconditional cue and a behavioural response. In fact, the term action planning has been
frequently used interchangeably with implementation intentions in the literature, and the two

techniques are, in some cases, indistinguishable in content and focus. This has led researchers
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to allocate implementation intention and action planning interventions to the same category
when synthesising effects of planning on health behaviour across the literature (Adriaanse,
Vinkers, et al., 2011; Bélanger-Gravel et al., 2013).

However, there are also variations in the way in which action planning has been
conceptualised and operationalised in the literature. These differences are centred about a
broader perspective to the cue-to-action approach, the additional components that accompany
action planning (e.g., specifying ‘how’ a behaviour is to be conducted, inclusion alongside
coping planning), and the theoretical underpinning of the technique, such as those specified in
the HAPA and the 1-Change Model. Strictly speaking, the ‘if-then’ plans specified in
implementation intentions tend to target a single cue-to-action response (Adriaanse, Vinkers, et
al., 2011). The ‘if-then’ formula used in the implementation intentions studies is guided by
standard methodological procedures, typical of laboratory research, aimed at evaluating
immediate responses to exposure to a selected cue. In contrast, action planning tends to focus
on a broader perspective, and it may include multiple cues and complex behavioural responses
with respect to pursuing a goal intention (Luszczynska & Schwarzer, 2003). The action
planning approach, more frequently employed in field research, assumes that cues-to-action
should make reference to time-related cues (‘when’) and the complex external environment
(‘where”) (Luszczynska & Schwarzer, 2003). Further, action planning often assumes the
specification of ‘how’ the behaviour should be done. The ‘how’ component refers to the
specific behaviour to be initiated on presentation of the stated cue (Schwarzer, 2008). The
specified action may be simple (e.g., “running”) or relatively complex in terms of the specific
actions performed (e.g., “running for 30 minutes”™). Finally, action planning is often seen as
means to obtain a broader, more complex set of behavioural responses and less-specific
behaviour change, such as an increase of physical activity, a reduction of fat intake, or the
avoidance of unwanted pregnancy (Sniehotta, 2009). Besides forming action plans about when,
where, and how to act, the action planning approach is generally accompanied by additional
components aimed at narrowing the gap between plans and behavioural enactment such as the
formation of coping plans (the anticipation of barriers and the generation of alternative

behaviours to overcome them; Sniehotta, Scholz, Schwarzer, et al., 2005) or a requirement to
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self-evaluate the completeness of formulated plans and plan enactments (Bagozzi, Dholakia, &
Basuroy, 2003). The broader perspective and additional components like the specification of
how the target action should be executed are consistent with alternatives to the Rubicon model
(Heckhausen & Gollwitzer, 1987).

The mechanisms involved in action planning may account for both non-conscious and
conscious processes that have been proposed dual-systems models of action (Hagger,
Anderson, Kyriakaki, & Darkings, 2007; Keatley, Clarke, & Hagger, 2012, 2013). The simple
cue-to-action aspect of action plans may elicit behaviours automatically in a similar manner to
implementation intentions (Schwarzer, 2008). However, forming action plans accounting for
relevant time-related cues, the events in the external environment (‘when’ and ‘where”), and a
relatively complex sequence of actions (‘how’) requires effortful selection and self-evaluation
processes (Bagozzi et al., 2003). The effects of ‘when, where, and how’ action plans on
behaviour change are, therefore, likely to be mediated by conscious self-regulatory processes
(Luszczynska, 2006). Further, including components such as coping plans alongside these
plans implies a more effortful decision-making processes (Bagozzi et al., 2003). Action
planning includes plan formation, self-evaluation of the completeness of formulated plans, and
plan enactments (Bagozzi et al., 2003). Adjustments of plans in the form of coping plans
(Sniehotta, Schwarzer, Scholz, & Schuz, 2005), or repetitions of plans to overcome memory
limitations and environmental changes (Luszczynska, 2006), all require deliberate, reasoned
processing rather than non-conscious responses (Hofmann, Friese, & Wiers, 2011; Strack &
Deutsch, 2004). In sum, one of the key differences between implementation intention and
action/coping planning may be the involvement of deliberate, conscious processes of decision-
making and self-evaluations, embedded in the formation of action and coping plans.

If the key factors involved in different planning strategies are to be isolated, it is
important that the independent effects of implementation intentions and action plans on
behaviour are elucidated. While the two approaches clearly share common elements, a fuller
understanding of their effects would be gained from factorial research designs that compare the
underlying mechanisms and their differential effects on behaviour. For example, we envision a

study in which a ‘pure’ implementation intention condition, where participants specify a
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narrow ‘if-then’ plan (e.g., “If I see my sneakers in the morning, I will go for a run”), is
evaluated against a condition in which participants augment their ‘if-then’ plan with a
description of time, environment, and the description ‘how’ they will go about it (e.g., “I plan
to do my running on Monday, Wednesday, and Friday at 6:30 am. | plan to do it in the West
City Park. | plan to run for 30 minutes”).
Planning Approaches and Social-Cognitive Theories

The recent increase in attention paid to implementation intention and action planning
approaches in the health psychology literature may be due to a recognition of the need to
address limitations of social-cognitive models that stress the central role of intention in
explaining behaviour such as the theory of planned behaviour (Ajzen, 1985), protection-
motivation theory (Rogers, 1975), and the health belief model (Rosenstock, 1974). Meta-
analyses of intention-behaviour relations have identified medium-to-large effect sizes in
correlation-based analyses (Armitage & Conner, 2001; Hagger, Chatzisarantis, & Biddle,
2002; McEachan, Conner, Taylor, & Lawton, 2012) but considerably weaker effects in
experimental studies (Rhodes & Dickau, 2012; Webb & Sheeran, 2006). The intention-
behaviour ‘gap’ refers to the imperfect relation between these variables, particularly for
experimentally-induced intentions (Armitage & Conner, 2001; Hagger, 2010a; Hagger et al.,
2002; Scholz et al., 2008; Sniehotta, Scholz, & Schwarzer, 2005; Webb & Sheeran, 2006). The
‘gap’ implies that substantial groups of individuals can be highly motivated and still not act
upon their intentions, characterised as ‘inclined abstainers’ by Orbell and Sheeran (1998). A
prominent explanation for why individuals fail to act on intentions is that their self-regulatory
abilities are insufficient (Schwarzer, 2008). Such abilities may be manifested in the volitional
components put forward in planning approaches and may serve to resolve the shortfall in the
predictive capacity of social-cognitive theories (Bayer & Gollwitzer, 2007; Brandstatter,
Lengfelder, & Gollwitzer, 2001; Gollwitzer & Sheeran, 2006; Sheeran, Webb, & Gollwitzer,
2005).

According to the ‘Rubicon’ model (Heckhausen & Gollwitzer, 1987), on which
implementation intentions are based, enactment of a behaviour has distinct motivational (or

intentional) and volitional (or post-intentional) phases. Intentions are necessary but not
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sufficient to initiate and execute planned actions. Initiation of intended, goal-directed
behaviour occurs in a post-intentional volitional phase and is facilitated by the presence of
environmental cues which facilitate the recall and efficient implementation of intended acts
(Heckhausen & Gollwitzer, 1987). The identification of cues to prompt efficient enactment of
behaviour therefore occurs after the decision or intention has been made to engage in the
behaviour. Researchers have made explicit links between the processes outlined in the theory
of planned behaviour, as the prototypical theory of intention, and the additional volitional
components in the Rubicon model, and have tended to adopt the theory of planned behaviour
(Ajzen, 1985) as a framework by which implementation intention approaches are
operationalised (e.g., Orbell et al., 1997; Sheeran & Orbell, 1999b; Sheeran & Silverman,
2003). Importantly, measures of intention from the theory of planned behaviour have been
found to remain unaffected by the formation of implementation intentions (Strack & Deutsch,
2004; Webb & Sheeran, 2008) providing confirmation that the planning strategy operates in
the volitional phase and independent of intention.

Recognising the distinct phases proposed in the Rubicon model, researchers have
suggested that interventions targeting both motivational and volitional phases may be most
effective in promoting the initiation and uptake of a target behaviour (Hagger, 2009; Hagger,
Lonsdale, Koka, et al., 2012; Milne et al., 2002). This has led to intervention designs that have
adopted motivational components based on the social-cognitive models traditionally used to
explain health behaviour alongside volitional components such as implementation intentions.
The combined or interactive effect of the motivational and volitional components are expected
to act synergistically and lead to greater behavioural engagement that either component alone.
An intervention comprising solely of implementation intention would be limited as identifying
cues to action would have little resonance without motivation to engage in the behaviour.
Similarly, strategies to promote intention are often not converted into action due to extraneous
circumstances or an inability to recall the intended action at the appropriate time and place
(Sheeran & Orbell, 1999a; Webb & Sheeran, 2008). Recent evidence suggests that this is the
case with more researchers adopting this synergistic approach to designing health-behaviour

interventions that include both motivational and implemental components (Andersson & Moss,
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2011; Chatzisarantis, Hagger, & Wang, 2010; Hagger, Lonsdale, Koka, et al., 2012; Hagger,
Lonsdale, & Chatzisarantis, 2012; Knauper, Pillay, Lacaille, McCollam, & Kelso, 2011;
Knauper, Roseman, Johnson, & Krantz, 2009; Milne et al., 2002; Prestwich et al., 2008;
Prestwich et al., 2003).

The HAPA (Schwarzer & Luszczynska, 2008) and I-change approaches (de Vries et al.,
2003) represent a more elaborate integration of a number of traditional social cognitive models
of intentional behaviour with planning as a key element. Action planning is an integral
component of these models and, like the Rubicon model, they make a distinction between
motivational and volitional phases and propose that planning will serve to account the shortfall
in the link between intentions and behaviour across the phases. The action plans include cues
to action (“when”, “where”), identical to implementation intentions, but also steps to action
(“how”). In addition, the models also specify another form of planning which operates in
parallel to action planning, known as coping planning. Coping planning is more elaborate than
the action plans and refer to plans to maintain the behaviour in the face of contingencies that
arise during behavioural enactment such as barriers. In addition, the models also incorporate
different forms of self-efficacy, namely, action self-efficacy, which reflects beliefs about
ability to initiate and maintain in the target behaviour, and coping self-efficacy, which reflects
beliefs about dealing with barriers and hurdles needed to overcome and maintain behaviour
change. The effects of these forms of self-efficacy on intentions and behaviour are proposed to
be mediated by action and coping planning, respectively. The models therefore do not
hypothesise the proposed interactive effects between the motivational and volitional
components. Instead, planning components serve as the mechanism by which intentions are
enacted. Beliefs about ability to initiate given actions lead to the formation of planning which,
in turn, leads to the behavioural enactment in the volitional phase. Formal tests of the HAPA
and I-change models including the additional components of coping planning and forms of
self-efficacy and using experimental and randomised trials are relatively rare (see Payaprom et
al., and Teng, 2011 for examples), with much of the evidence for the elaborated model tested
using correlational designs (e.g., Barg et al., 2012; Dohnke, Nowossadeck, & Muller-Fahrnow,

2010).
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In summary, implementation intentions have been hypothesised as means to resolve the
imperfect intention-behaviour relationship outlined in social cognitive models. This is a novel
integration of the ‘Rubicon’ model and existing social cognitive theories of intention (e.g., the
theory of planned behaviour) to resolve the intention-behaviour ‘gap’ in the existing theories.
The HAPA and I-change approaches can be seen as emerging from this novel application and
other social-cognitive traditions, but propose more complex explanations through elaborated
plans (e.g., including coping planning) and, most importantly, embedding these plans in an
integrated model that incorporates constructs from other social cognitive models such as the
theory of planned behaviour and social cognitive theory. The distinction between intentional
and volitional phases in these models suggest that hybrid interventions involving both
motivational and planning components offers considerable promise for behaviour change
interventions. As the literature expands and more tests of these integrated approaches are
conducted, a synthesis of the effectiveness of these interventions compared to single-
component interventions (e.g., implementation intention only) is warranted. Studies that
include the additional component of coping planning and forms of self-efficacy in experimental
studies and randomised trials are needed to elucidate the role that these components may play,
particularly alongside the effects of hybrid motivational and planning designs on health
behaviour.

Format and Measurement

Although laboratory studies testing the effectiveness of implementation intentions and
action planning tend to adopt a similar format when presenting the techniques (Bayer &
Gollwitzer, 2007; Brandstétter et al., 2001; Gollwitzer & Sheeran, 2006; Sheeran, Webb, et al.,
2005) there is considerable variation in the procedures used to deliver implementation intention
or action planning protocols in the field studies. The procedural differences may affect the size
and sustainability of the effects of the planning interventions on behavioural outcomes. The
procedural differences in terms of the characteristics and protocol of these interventions impose
limitations on attempts to generalise results of planning interventions across the literature. In

this section, we identify and discuss these procedural variations, offer insight into how they
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likely influence the effectiveness of planning interventions, and outline some recommendations
as to how researchers may iron out these variations.
Mode of Delivery

A key difference in planning intervention protocols is the mode of delivery. Orbell et al.
(1997) set a precedence in the delivery of implementation intention manipulations in health
contexts by embedding them within questionnaires using a pen-and-paper exercise with
prompts to write down the ‘when’ and ‘where’ components of the cues to action. Since then,
this format has been the dominant approach in studies adopting planning interventions in health
contexts, mainly because of the relative ease of delivery and the potential applicability of such
a format to real-world scenarios (e.g., leaflets, pamphlets, letters etc., Abraham, Southby,
Quandte, Krahe, & van der Sluijs, 2007). A similar approach has also been taken in electronic
and internet-based interventions using implementation intention components in which
participants are prompted to type rather than write the cues to action (e.g., Craciun, Schuz,
Lippke, & Schwarzer, 2012; Hagger, Lonsdale, & Chatzisarantis, 2012; Tam, Bagozzi, &
Spanjol, 2010). One of the advantages offered by this approach is that it minimises any method
variance that could potentially be introduced due to the presence of a researcher, facilitator, or
practitioner thereby isolating the effect of the intervention components alone.

In contrast, some researchers have delivered the planning interventions in one-on-one
interview sessions with participants prompted to form ‘if-then’ plans by a facilitator and given
follow-up feedback on plan formation and a reward for constructing specific and high quality
plans (Luszczynska, 2006; Luszczynska, Sobczyk, & Abraham, 2007). Such methods augment
the typical prompts to form ‘if-then’ plans with social support and incentives, and allows for
the development of more elaborate plans due to personalised feedback. These protocols are
more in keeping with the action planning approach which incorporate more than mere
specification of cues to action, but also include means to overcome barriers and means to cope
with contingencies. Such delivery has the disadvantage of the presence of a facilitator to
administer the intervention components which may interact with the content. Such interactive

effects have not been formally tested and we look to future research to establish the
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comparative effectiveness of these delivery approaches and relate them to the intervention
components alone.
Measurement Effects

Some conceptualisations of planning do not require participants to actively engage in
the types of pen-and-paper exercises like those typically used in implementation intentions,
instead they merely ask participants to report the extent to which they have formed plans
(Churchill & Jessop, 2010; Conner et al., 2010; Godin, Sheeran, et al., 2010). These types of
measures may also be used in implementation intention studies to ascertain the fidelity of the
intervention in terms of whether participants engaged in the implementation intention
exercises. Recent research seems to imply that the mere fact of measuring planning may serve
as a manipulation in itself (Conner et al., 2010; Godin, Sheeran, et al., 2010). These findings
are consistent with research that has demonstrated ‘mere-measurement’ effects of social-
cognitive measures on actual behaviour (Godin, Sheeran, Conner, & Germain, 2008;
O'Sullivan, Orbell, Rakow, & Parker, 2004; Sandberg & Conner, 2009). Although there is
considerable heterogeneity in the size and extent of mere-measurement in the health
psychology literature, the possibility raises questions regarding the format and nature of
planning measures and the role that fidelity checks may have on the behaviour of control or
comparison group participants. It is possible that planning measures may not necessarily
require elaborate exercises to bring about short-term behaviour change. Furthermore,
interventions involving measures of planning to evaluate the extent to which participants
engage in planning exercises may need to establish whether the measures may affect change in
both the intervention and control groups. An option that may help researchers resolve these
effects is to adopt a Solomon (1949) four-group design, which allows researchers to establish
the independent and interactive effects of measures and manipulations in one experimental
design. This would provide important evidence as to the nature of the effects of planning
measures on behaviours and how such measures may interact with planning techniques.
Format

Researchers have also started to augment or manipulate the format of the written form

of planning components. Such modifications include the format of the planning intervention,
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the provision of examples of plans (Luszczynska et al., 2007; Webb, Sheeran, & Luszczynska,
2009), the use of externally- or user-defined plan formats (Armitage, 2009), and the use of
individual and dyadic implementation intentions (Burkert, Knoll, Luszczynska, & Gralla,
2012; Prestwich et al., 2005; Prestwich et al., 2012). In manipulating the format of the planning
intervention, researchers seek to establish the most effective and parsimonious means to
encourage people to identify relevant cues-to-action and enhance the strength of the link
between cue and action. The varied format components are based on the Rubicon model
hypothesis that identifying the appropriate cue will enhance recall of the intended action. In
addition, format variations such as dyadic or collaborative implementation intentions employ
other social processes that may augment the strength of the link between the cue and the action.
Although some researchers have provided exact details of the planning interventions used in
their trials, such as Armitage et al.’s (Arden & Armitage, 2012; Armitage, 2008; Armitage &
Arden, 2010) volitional help sheet, complete protocols are rarely made available. The lack of
clear reporting makes it difficult to establish the precise components of a planning intervention
and evaluate the extent to which the intervention complies with theoretical specifications and
those conducted by other researchers. This presents a challenge to researchers wishing to
replicate the study protocol and undermines efforts to evaluate the cumulative effects of
replications of planning interventions in the literature (Michie & Abraham, 2008). In the next
sections we outline the merits of format manipulations used in conjunction with the planning
techniques in health behaviour research and identify important outstanding issues and gaps in
the literature.

Global vs. ‘if-then’ plans. Traditional text-based planning intervention prompts
typically require participants to write down (or type) a ‘global’ plan in a free-response format
(e.g., Armitage, 2004; Jackson et al., 2005; Sheeran & Orbell, 2000), which deviates somewhat
from the requirement that the cue or ‘critical situation’ is linked with the action. This is
problematic as the crux of the mechanism for the effect of implementation intention on
behaviour is to increase the accessibility and salience of the cue as a prompt to action.
Recently, Chapman et al. (2009) have formally compared the ‘open ended’ or global approach

with a more ‘closed’ approach where participants are forced to specify their plans in an ‘if-
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then’ format advocated by Gollwitzer (1999). The ‘if-then’ format was found to be superior in
producing behaviour change in fruit and vegetable intake. By explicitly requiring the formation
of plans in the ‘if-then’ format, the link between the critical situation and action was reinforced
and lead to more effective behavioural engagement in keeping with theory.

Examples. Researchers have also provided examples of ‘if-then’ plans alongside the
prompts to form cues to action to assist individuals in developing their own plans (Chapman &
Armitage, 2010). Including examples may prime the respondent to select appropriate and
specific cues or responses in their own plans, which may otherwise be poorly suited to
participant’s goals, environment, and past experience with the behaviour. Omitting an example
may also affect participants’ understanding of the prompt and lead them to form inappropriate
or irrelevant cues. Some implementation intention interventions include examples of cues to
action based on elicitation studies and therefore guide the formation of appropriate cues, which
may not be immediately apparent to the person (Luszczynska et al., 2007; Webb et al., 2009).
Participants may also be presented with a check list offering a number of examples of cues to
action and asked to identify personally-feasible cues from the list (Conner & Higgins, 2010).
Such a check-list may be followed by an option for the individual to provide their own cue if
those proposed on the list are unsuitable or omit cues which may not be personally relevant
(Conner & Higgins, 2010). Another recent approach is to to provide comprehensive lists
covering the majority of critical cues and possible behavioural responses such as Armitage’s
(2008) volitional help sheet. Use of a structured volitional help sheet, consisting of multiple
critical situations (cues) and behavioural responses, has been shown to be effective in
prompting changes in a number of health behaviours including smoking cessation (Armitage,
2008), physical activity uptake (Armitage & Arden, 2010), and alcohol reduction (Arden &
Armitage, 2012).

The use of examples does, however, need to be handled with care and qualified by
appropriate instruction so that participants do not feel ‘straitjacketed’ in forming plans which
are similar or identical to the examples provided. The latter may be detrimental to the mission
of the implementation intention technique which aims to develop critical cues that are relevant

and salient to the individual. To date, we know of no research that has formally ascertained
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whether the provision of examples enhances the implementation intention effect alongside
more traditional forms of implementation intentions or leads participants to form more
effective, or even, more confined implementation intentions; this is clearly an area that needs
greater input.

Self vs. other-defined plans. The role of examples also gives rise to another important
aspect of implementation intentions and action plans; the role of personal input or self-
definition of plans. From the previous discussion, it would appear that leaving individuals to
their own devices through global or open ended implementation intention manipulations may
lead to the specification of inappropriate cues to action. This has been supported by research
revealing that when given minimal guidance individuals tend not to develop high quality plans
in terms of the appropriate cues and actions required to bring about a distal behaviour (e.g.,
condom use), but those who were prompted to form implementation intentions for preparatory
behaviours that would bring about the distal behaviour (e.g., buying, carrying, and discussing
condom) formed more appropriate, high-quality plans (de Vet et al., 2011). However, a key
issue within Heckhausen and Gollwitzer’s (1987) theory is the importance of self-relevant cues
to action enhance the efficient recall and enactment of intended actions. This has been formally
tested in the implementation intention literature. There is evidence that framing implementation
intentions in terms of personally-relevant goals appears to be more effective in leading to better
behavioural engagement (Adriaanse et al., 2009). There is, however, research suggesting that
there is no difference in the effectiveness of user-defined and researcher-defined
implementation intentions on behavioural engagement (Armitage, 2009). Examining the
content of the different implementation intention manipulations in these studies suggests that
provided the cues are relevant, the source of the plans, whether externally imposed, such as by
an experimenter, or internally specified by the user themselves, is less relevant.

An interesting addition to this literature is evidence that planning in conjunction with
others might be more effective than planning alone (Burkert et al., 2012; Prestwich et al., 2005;
Prestwich et al., 2012). It has to be noted, however, that the effects of individual and dyadic
planning on behaviour may be similarly negligible on long term follow-ups (Burkert et al.,

2012). The mechanisms behind the effects of dyadic planning are unclear given that it is the
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strength of the link between the critical cue and action rather than the perceived beliefs of
others or perceived social support that is the mechanism for the implementation intention
approach (Prestwich et al., 2012). One possibility is that the collaborator may be a more
salient, and, therefore, more accessible, prompt to act than other environmental cues, although
this has yet to be tested. It is also possible that dyadic planning operates indirectly, via complex
social-exchange mechanisms, accounting for the interplay between social control and received
support (Burkert et al., 2012; Burkert, Scholz, Gralla, & Knoll, 2011). Together the research on
the format of planning interventions suggests that provided the cues are salient to the
individual, the source of the cue to action, external or internal is less relevant, although it
seems that forming the implementation intention or action plan in conjunction with others may
lead to more effective behavioural engagement. There needs to be more input into the
mechanism behind the collaborative effect.

Format is clearly an important aspect of any planning intervention, and research on
format variations in planning intervention has demonstrated that it may have a pervasive effect
on intervention effectiveness. Drawing from this research, it seems that encouraging
individuals to form ‘if-then’, rather than global, plans with salient cues is important. Future
research needs to disentangle the level of the specificity of the cues included in the plans from
the format of plans. Open formats for plans based on self-generated cues may increase the
likelihood that individuals will generate cues that are less specific and more vague (e.g., “if
somebody offers me an unhealthy snack...”, compared to “if my friend offers me
chocolate...”). Whether the cues are imposed or self-generated has yet to be fully resolved,
although there is preliminary evidence that forming implementation intentions or action plans
in collaboration with significant others may facilitate their effectiveness.

Mechanisms and Moderators
Habits and Planning Interventions

The fact that many health-compromising behaviours tend to enacted with little
conscious thought (e.g., smoking, snacking, drinking alcohol) and are the result of long-term
repetition and reinforcement of behavioural responses to situational cues presents a serious

problem to health professionals attempting to change behaviour in the face of such strong
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impulse-linked habits (Orbell & Verplanken, 2010). One of the appealing assumptions of
planning techniques is that they may help break habitual responses. Laboratory-based research
has suggested that plans render the habitual response less accessible relative to the counter-
habitual implemental response (Adriaanse, Gollwitzer, De Ridder, de Wit, & Kroese, 2011,
Webb et al., 2009). Adriaanse et al. use a ‘horse-race’ metaphor to explain this phenomenon,
suggesting that the formation of an implementation intention leads to a strengthening of the
link between the specified cue and counter-habitual action and an inhibition of the link between
the cue and the habitual response. This leads to the cue-action link specified in the
implementation intention to ‘win’ in the ‘horse race’ with the cue-habitual response link. The
researchers demonstrated empirically that the accessibility of the habitual action was inhibited
among those forming implementation intentions compared to those who did not form
implementation intentions. Forming ‘if-then’ plans may, therefore, be an effective mean to
break habitual responses (or form new habits) (Fleig et al., 2013; Hagger, 2010b; Hagger,
Wood, Stiff, & Chatzisarantis, 2010; Webb et al., 2009).

However, the effectiveness of planning interventions in overcoming habitual responses
may be moderated by a number of factors such as the strength of the habit and type of
behaviour (e.g., approaching a healthy behaviour vs. avoiding an unhealthy one). One of the
defining characteristics of habits is that they are developed over a considerable length of time
allowing for long-term reinforcement of cue-response linkages. On the other hand, forming
implementation intentions usually involves rehearsing cue-response links a small number of
times. Thus, the new cue-response link is considerably less frequently rehearsed than that of
the habitual response and has therefore not received the same level of reinforcement.
Differences in the extent of rehearsal and reinforcement may favour stronger situation-response
links (such as well-ingrained habits) compared to the behavioural alternative prompted by
planning interventions. For example, some behaviours (e.g., eating snack foods) have multiple
environmental and internal cues linked to the same unwanted response (e.g., sadness, being
bored, drinking coffee, watching TV, meeting up with a friend). Furthermore, such behaviours
may have been reinforced on multiple occasions by means of a reduction of a variety of

unpleasant emotional or physical states (e.g., a reduction of tension or enhanced concentration
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after smoking a cigarette). It is important to note that the stronger an individual’s habit the less
effective implementation intentions will be. Research has shown that the effect of
implementation intentions on behavioural engagement is stronger for those with weaker habits
compared to those with stronger habits (Adriaanse, van Oosten, de Ridder, de Wit, & Evers,
2011; Webb et al., 2009). Interestingly, research has shown having a strong goal intention for a
counter-habitual action is important for implementation intentions to be effective in breaking
habits. Therefore, it may be that augmenting planning interventions with components to foster
goal intentions for alternative actions among individuals with strong habits will increase the
effectiveness of implementation intentions to break habits (Adriaanse, Gollwitzer, et al., 2011).
Interestingly, recent research suggests that the effectiveness of planning interventions in
breaking habitual response may vary if the ‘if-then’ plan specifies a behavioural response that
is akin to avoiding the unwanted behaviour rather than approaching an adaptive behavioural
alternative. For example, Adriaanse et al. (2011) found that specifying an implementation
intention to avoid an unwanted behaviour (e.g., “If I feel sad then I will not eat chocolate™) was
less effective in changing the desired behaviour of avoiding snack foods than an
implementation intention that made reference to a desirable alternative or replacement
behaviour (e.g., “If I feel sad I will eat an apple”). In fact, the former ‘negating’
implementation intention led to the ironic effect of increasing accessibility of the unwanted
behaviour and snack food consumption (cf., Wegner, Schneider, Carter, & White, 1987).
Consistent with these findings, a recent systematic review indicates that approach-oriented
implementation intention or action planning interventions result in larger effects on behaviour
than avoidance-oriented planning interventions (Adriaanse, Vinkers, et al., 2011). It is not
known, however, whether the difference in effects stems from the use of approach or avoidance
implementation intention or action planning interventions or from the fact that it is easier to
create a new habit (when there was a lack of a competing behavioural habit at the baseline)
than counteract strong behavioural habits (habit present at the baseline). This represents a clear
avenue for future research to establish whether negating or approach implementation intentions

are more effective in overcoming behaviours that vary in habit strength.
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Finally, the ‘regulatory fit” of the planning approach may be an important moderating
factor when it comes to the effectiveness of implementation intentions in overcoming habits. In
line with the ecological rationality rule (Kruglanski & Gigerenzer, 2011), selecting
implementation intentions with better fit to the individual’s internal and external environment
is likely to lead to more effective behavioural enactment. Fitting implementation intention
interventions with the self-regulatory preferences of the individual may be helpful in breaking
stronger habits. Research has shown that individuals with weak unhealthy snacking habits
benefited from forming any plans and reported eating fewer snacks, whereas individuals with
stronger snacking habits reduced snacking behaviour only when the specification of the
implementation intention (approach vs. avoidance) exhibited good-fit with their self-regulatory
focus, defined as a preference to use strategies aiming at prevention or promotion (Tam et al.,
2010). Researchers should therefore be sensitive to the preferences of the target population, in
terms of approach or avoidance of unwanted behaviours and their habit strength, when
developing planning interventions that are effective in overturning ingrained habitual health-
related behaviours.

Moderators

As with any theory-based intervention technique, health psychologists are interested in
generalisability of planning techniques on behavioural outcomes across contexts and
behaviours. This is an important endeavour as it will provide an indication as to whether the
adoption of these techniques will lead to overall behaviour change at the population level.
Verification of the generalisability necessitates research to demonstrate the efficacy of the
planning techniques in changing behaviour across numerous behavioural domains and
populations, but also the evaluation of the potential moderators of the effect. This will provide
an indication of not only the most effective strategies and operationalisation of planning
interventions for most efficient and effective behaviour change, but also enable the
identification of the contexts and factors that need to be taken into account when designing
interventions using these techniques. We have already identified habit strength as a key
individual difference variable that affects the effectiveness of these planning approaches in the

previous section. Research has shown that planning interventions have been moderated by a
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number of factors including personality factors, executive functioning, social environment, and
macro-level environmental variables. We provide a brief overview of each of these factors in
this section with a view to identifying the important contribution that individual difference
variables have made to understanding the mechanisms underpinning planning interventions
and also the important gaps in the literature that need to be addressed in future research.

Intention strength. Intention strength® has been identified as a moderator of the effects
of implementation intentions and action planning on behaviour. The Rubicon model assumes
that the formation of intentions is a prerequisite for the enactment of a given future behaviour
(Heckhausen & Gollwitzer, 1987). Strong intentions are considered an essential condition for
entering into the volitional stage to act (Brandstétter et al., 2001; Heckhausen & Gollwitzer,
1987) and they have been shown to moderate the effects of volitional interventions such as
implementation intentions on behaviour (Sheeran, Webb, et al., 2005). For example,
experimental research has demonstrated that the effectiveness of implementation intentions is
dependent on the strength of intentions with greater goal attainment reported among
participants who formed implementation intentions and had stronger goal intentions (Sheeran,
Webb, et al., 2005). Unsurprisingly, most planning interventions have the formation of an
intention to act as a prerequisite with the implication that the stronger the intention the more
effective planning manipulations will be in promoting behavioural engagement.

In contrast, there is evidence suggesting that implementation intentions are more
effective among individuals with weak intentions (Godin, Belanger-Gravel, Amireault, Gallani,
et al., 2010). A possible reason for these conflicting results may be the context (laboratory vs.
field) and the outcome (behavioural engagement vs. goal attainment). There is a need for
further research examining this interaction effect, particularly laboratory and field experiments
that manipulate both planning intervention and intention strength. This will have implications
for the discussion of hybrid interventions to promote health behaviour involving motivational

(intention-forming) and volitional (planning) components. While intention may be a

*Intention strength has generally been conceptualized as the level or magnitude of self-reported intentions, that is,
how high one rates his or her intention on psychometric items measuring the construct. It has, however, also been
defined as the temporal stability of intentions, that is, the extent to which the construct varies over time. In the
current view, we refer to intention strength in terms of its level or magnitude.
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prerequisite for the effectiveness of a planning intervention, it remains to be seen whether plans
will be more effective in facilitating behavioural enactment among those with stronger or
weaker intentions. This may determine the nature of the motivational component of hybrid
interventions.

Self-efficacy. Self-efficacy is frequently-measured alongside planning intervention
components in research on health-related behaviours. In research comparing the effects of self-
efficacy against planning strategies, research has suggested that planning may be more
effective than fostering self-efficacy beliefs in the prediction of behaviour. For example,
research has shown that implementation intention interventions are more effective in
promoting health behaviour than self-efficacy interventions in the context of smoking cessation
(Conner & Higgins, 2010) and fruit and vegetable intake (Guillaumie, Godin, Manderscheid,
Spitz, & Muller, 2012). In terms of mechanisms, self-efficacy has been conceptualised as a
moderator of the effects of action planning on behaviour. For example, there is research to
support an interaction between action plans and self-efficacy on behaviour suggesting that self-
efficacy may facilitate engaging in action planning activities and thus prompt more effective
behaviour change (Bayer & Gollwitzer, 2007; Luszczynska et al., 2010; Luszczynska,
Schwarzer, Lippke, & Mazurkiewicz, 2011). In addition, the beneficial effects of
implementation intentions on the performance of complex and demanding tasks has been
shown to be dependent on efficacy beliefs, with strong self-efficacy a prerequisite for obtaining
significant effects of a planning intervention on goal attainment (Wieber et al., 2010).
However, evidence for the interactive effects of self-efficacy and planning intervention on
health behaviour is relatively scarce, although research measuring self-efficacy and related
constructs from social-cognitive models (such as perceived behavioural control from the theory
of planned behaviour) have demonstrated no effects of planning manipulations on self-efficacy
(Arbour & Martin Ginis, 2009; Barg et al., 2012; Conner et al., 2010; Gellert et al., 2012;
Luszczynska, 2006; Milne et al., 2002; Prestwich et al., 2012; Prestwich et al., 2003). This is in
keeping with Heckhausen and Gollwitzer’s (1987) Rubicon model in that planning is supposed
to occur in a post-decisional manner and therefore have no affect on the variables linked to

decision making like self-efficacy.
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It is, however, important to note that much of the research examining the interactive
effects of self-efficacy and planning interventions on behaviour have tended to adhere to a
definition of self-efficacy as action self-efficacy (beliefs in ability to execute the behaviour in
the future), which are likely to be formed in the motivational phase according to models such
as the HAPA and I-Change. Other forms of self-efficacy such as coping self-efficacy, which
involves the ability to manage the behaviour in the face of barriers and challenges, tends to
operate in a post-decisional manner (Ochsner, Scholz, & Hornung, 2013). Coping self-efficacy
may also operate as the mediator between the first attempts to act upon formed plans (or
undertaking preparatory behaviours) and the maintenance of a target behaviour (Koring et al.,
2013). In models like the HAPA such self-efficacy perceptions are proposed to mediate the
effects of planning on behaviour, although there are few experimental tests of this hypothesis.
In summary, there is evidence to suggest that efficacy beliefs may moderate the effect of
planning interventions on behavioural enactment, although planning does not seem to have an
effect on self-efficacy per se. Future research may need to investigate if the association
between planning and self-efficacy is mediated by efficacy beliefs specifically referring to
ability to form plans rather than beliefs about ability to initiate or maintain healthy behaviour.

Impulsivity and executive functioning. There is evidence that individual difference
variables that reflect the tendency to engage in behaviours spontaneously according to impulses
and urges with little reflective, deliberative processing may undermine the effectiveness of
planning interventions. Research has demonstrated that trait impulsivity, that reflects the
propensity of an individual to succumb to impulse-related behavioural stimuli, moderates the
effectiveness of action planning on health behaviour (Churchill & Jessop, 2010; Churchill &
Jessop, 2011). Accounting for impulsivity may help to explain the relation between planning
intervention components and habit strength. Strong habits, compulsive behaviours, and
impulsivity share neurobiological underpinnings and are characterised by reduced activity in
the orbitofrontal cortex, the brain region associated with impulse control and inhibition of well-
learned prepotent responses (Torregrossa, Quinn, & Taylor, 2008). Therefore high impulsivity
may negate the impact of planning interventions, perhaps by inhibiting the capacity of the new

cue-action response link specified in the implementation intention in favour of the more well-
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learned, habitual cue-action response link. The habitual route to action may, therefore, be more
likely to ‘win out’ consistent with Adriaanse et al.’s (2011) ‘horse race’ analogy. However, the
role of impulsivity needs to be further investigated as the mechanisms have yet to be
established empirically.

Linked to impulsivity, limitations in executive functioning may also interfere with the
self-regulation of action and attaining difficult, distal goals. Executive functioning reflects an
individual’s capacity for attention, planning, response inhibition, and action monitoring. It
therefore stands to reason that some of these functions are likely to be involved in an
individual’s ability to engage in goal-directed behaviour (Hagger & Chatzisarantis, 2013;
Hagger, Keatley, & Chan, in press; Hall & Fong, 2010). Evidence suggests that impairments in
executive functioning are associated with low intention-behaviour relationships, likely because
such individuals have an impaired capacity to engage in complex, long-term planning (Hall,
Fong, Epp, & Elias, 2008; Mullan, Wong, Allom, & Pack, 2011). Planning manipulations like
implementation intentions as simple regulatory strategies may be useful in minimising the
demands of difficult tasks on executive function and thus improve behavioural enactment
among those with lower executive functioning. Experimental studies have revealed that
implementation intentions improved performance on executive functioning in children with
ADHD (Gawrilow, Gollwitzer, & Oettingen, 2011b) and on delay of gratification tasks in
children with and without ADHD (Gawrilow, Gollwitzer, & Oettingen, 2011a). Field studies
further highlight the role of implementation intentions among individuals with lower executive
functioning, performing their physical activity under challenging environmental conditions
(Hall, Zehr, Ng, & Zanna, 2012). If the environmental conditions are challenging (cold
weather, high precipitation) the formation of planning components like implementation
intentions results in goal attainment, but this effect is most marked among individuals with
weaker executive functioning. Further, implementation intention interventions are effective in
promoting simple goals among individuals who score low on conscientiousness, compared to
those who report high levels of self-organisation and deliberation (Webb, Christian, &
Armitage, 2007). Executive functioning appears to be an important moderator of planning

interventions on health behaviour and, alongside impulsivity, a variable that likely reflects
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limitations in executive functioning, should be taken into account when designing interventions
adopting planning interventions.

Cue accessibility. Effectiveness of planning interventions depends on accessibility of
the cues specified in planning intervention to the individual. There is considerable evidence
that the accessibility of salient social-cognitive constructs is a key moderator of their predictive
validity (Doll & Ajzen, 1992; Verplanken, Hofstee, & Janssen, 1998), and the same process is
proposed to operate within the Rubicon model with respect to planning interventions. Plans are
more likely to prompt behaviour change if the specified cues are easily accessible to the
individual. This means that the cues not only have to be relevant to the individual and
appropriate to the target behaviour, but should also be readily accessible and have a strong
association with the intended behaviour to activate the intended plan to act. This is opposed to
obscure, non-salient, inappropriate cues with a weak link with the intended behaviour which
will be less effective in triggering a plan of action. Experimental research has demonstrated
that accessibility of the cue and strength of the cue-response association, measured by response
latencies to primed versus neutral cues in a sequential priming task, mediate the effect of
implementation intentions on behavioural responses (Webb & Sheeran, 2008). Thus a key
mechanism for the effectiveness of implementation intentions is cue accessibility, and in the
absence of accessible cues, the individual may rely on more accessible alternatives such as a
habitual action. This relates back to the ‘horse race” model proposed by Adriaanse et al. (2011).
In the absence of a readily accessible alternative, an individual is likely to fall back on well-
learned associative responses, such as those formed by habit.

Multiple and Repeated Plans

According to the evidence discussed thus far, forming an appropriate, accessible,
behaviourally-relevant plan is likely to be most effective in promoting behavioural
engagement. However, as with many behaviour-change techniques, the formation of plans and
subsequent execution of the intended behaviour do not occur in a social vacuum and one of the
reasons why the effect sizes of laboratory versus field experiments evaluating the effectiveness
of planning interventions may vary is that the advent of additional information or changes in

environmental circumstances interfere with the cue-to-action linkage or provide alternative,
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highly-accessible courses of action that did not exist when the original plan was formed.
Furthermore, the planning process tends to be more complex than previously thought in that
individuals tend to form multiple plans that are contingent on numerous internal and external
events. This has led researchers to investigate the role that the formation of multiple plans has
in assisting individuals to deal with circumstances that may derail or interfere with their
original or preferred plan. A related strategy is the role of repeated plans in which individuals
are prompted to undergo the planning process on multiple occasions, whether or not the plans
vary in content (i.e., are multiple) or remain the same. There are three likely approaches. First,
an intervention may prompt the formation of multiple plans in one session, using an ‘if-then’
format, and sharing a common flat and non-ordered structure. Second, an intervention may be
designed to assist the formation of a more organised structure of plans, with a sequence of
simple ‘if-then’ plans followed by plans designed to cope with a change in environmental
circumstances or events (e.g., coping plans; Sniehotta, Schwarzer, et al., 2005), or plans for
behaviour initiation, maintenance, and relapse prevention (e.g., de Vries et al., 2003). Finally,
the intervention may prompt the formation of plans on more than one occasion, and this may
involve additional plans or a repetition of previously-made plans in order to reinforce them.
The original conceptualisation of the implementation intention approach assumed the
formation of a single ‘if-then’ plan to link the intended behavioural response to a cue and has
been verified as an effective strategy in laboratory-based studies (e.g., Adriaanse, Gollwitzer,
et al., 2011; Brandstéatter et al., 2001; Webb & Sheeran, 2008) and field studies (e.g., Sheeran,
Webb, et al., 2005). Recently, research has examined the effects of forming multiple plans
including two (Hagger, Lonsdale, & Chatzisarantis, 2012), three (Tam et al., 2010;
Wiedemann, Lippke, Reuter, Ziegelmann, & Schuz, 2011), or even five (Prestwich et al., 2012;
Wiedemann, Lippke, & Schwarzer, 2012) ‘if-then’ plans. In fact, the number of plans has been
shown to positively predict health behaviour engagement, with five plans leading to the
greatest engagement (Wiedemann et al., 2012). Interestingly, it seems that, unless constrained,
individuals will also make more than one plan. For example, when not prompted to make a
specific number of plans, overweight or obese individuals made an average of 2.18 plans with

respect to physical activity participation (De Vet, Oenema, Sheeran, & Brug, 2009). The
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positive effect of forming more than one self-generated plan on physical activity was found
only if the additional plans were specific (De Vet et al., 2009). Forming multiple plans may
help individuals manage changes in their environment that may hijack the cue-action link, such
as if a cue fails or ceases to appear. However, forming multiple plans needs to be handled with
care as they may be detrimental to the enactment of plans and have the opposite effect by
making decision making more effortful and demanding. Multiple plans may tax self-regulatory
resources during implementation intention formation or activate competing goals and therefore
inhibit reactions to cues (Hagger, Wood, Stiff, & Chatzisarantis, 2009).

Recognising that individuals likely develop multiple plans to manage their behaviour
(De Vet et al., 2009), researchers have developed planning protocols that prompt individuals to
select a series of cues tied to a number of behavioural responses. In the context of the HAPA
and 1-Change models, a sequence of ‘if-then’ plans accompanied by coping plans to manage
potential derailing contingencies (e.g., “if... [the obstacle] arises... then | will... [reaction]”)
has been proposed (de Vries et al., 2003; Sniehotta, Scholz, & Schwarzer, 2006; Sniehotta,
Schwarzer, et al., 2005). The situational cues used to manage potential barriers may be divided
into merely observing tempting stimulus (e.g., “smelling pastry”) versus noticing a lapse (e.g.,
“taking a bite”), with different responses (e.g., “diverting attention” or “saying to myself ‘don’t
do it”) (Quinn, Pascoe, Wood, & Neal, 2010). Such contingencies may be especially pertinent
in health contexts as relapse prevention is a frequent target of health-related interventions
(Luszczynska et al., 2011).

Multiple plans may be formed in one session (De Vet et al., 2009) or a formation of a
plan may be repeated over several intervention sessions (Chapman & Armitage, 2010). For
example, compared to a single implementation intention, adding ‘booster’ implementation
intention sessions with self-generated plans has been shown to increase adherence to fruit and
vegetable consumption (Chapman & Armitage, 2010). Seven repetitions of planning sessions
over a period of two years affected adolescent smoking at long-term follow-ups (Conner &
Higgins, 2010). These ‘booster’ planning sessions allow participants to either repeat the
original plans or come up with another plan that is a more suitable alternative. Repeated

planning formation across several intervention sessions may help to overcome issues related to
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environmental changes and link different cues to the same behavioural response (Koestner et
al., 2006). Such benefits may occur if different plans are formed in consecutive sessions. On
the other hand, individuals may replicate their original plans and repeat them across the
intervention sessions. This strategy would limit the vulnerability of planning interventions to
memory decay and cognitive interference over time (Koestner et al., 2006). The boosters serve
to enhance the recall of the cue to action which should, in turn, assist the recall of the linked
intended action. Unfortunately, there are no formal tests of whether repeating the same plans
across several sessions or forming different plans over the booster sessions is more effective.
Repeated planning sessions may offer an important advance in the management and delivery of
planning interventions. The provision of boosters, like the initial planning intervention, is
relatively cost-effective with minimal intrusiveness and response burden. Furthermore,
boosters can be delivered using novel and innovative means such as text messaging which can
reach a large audience with few cost implications (Prestwich, Perugini, & Hurling, 2009;
Schwerdtfeger, Schmitz, & Warken, 2012).

Nevertheless, there are some issues that need to be resolved in the contexts of multiple
plans. It is currently unclear whether the effects of multiple plans lead to possible conflicts in
terms of actions and behaviours. If this is the case, it may make it necessary for researchers to
impose the plans on the participants or, at least, to guide the selection of the cues and plans.
Future research should test for the differential effectiveness in planning interventions that
prompt selection of multiple cues compared to single cues, as well as planning interventions
that prompt selection of multiple behavioral responses compared to single responses. Further,
while the evidence is encouraging for the greater effectiveness of combining action and coping
action planning on behavioural enactment in health contexts, compared to forming simple
action plans (de Vries et al., 2003; Sniehotta et al., 2006; Sniehotta, Schwarzer, et al., 2005),
the mechanisms remain unclear. Such multiple plans may increase the flexibility of the
individual with respect to their behavioural engagement in that they have several additional
alternatives available to cope with contingencies. This has advantages over the single-plan
approach as individuals will not have ‘all their eggs in one basket’ when it comes to cues to

action. However, this has yet to be elucidated empirically, and research is needed to identify
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the mediators of the greater effectiveness of augmented planning programs that included ‘if-
then’ plans alongside more elaborate action and coping planning interventions.
Planning and ‘Low Intenders’

Models such as the Rubicon and HAPA assume that forming an intention precedes plan
formation and, therefore, assume that planning interventions are unlikely to be effective among
those with low or no intentions to engage in the target behaviour. As we previously mentioned,
research that has shown reduced effectiveness of implementation intentions among those with
low intentions (Godin, Belanger-Gravel, Amireault, Gallani, et al., 2010; Guillaumie et al.,
2012; Sheeran, Webb, et al., 2005) leading to a trend toward synergistic intervention designs
incorporating motivational intervention components alongside planning interventions (e.g.,
Hagger, Lonsdale, Koka, et al., 2012; Milne et al., 2002; Prestwich et al., 2008). The evidence
is not completely consistent, however, as some studies suggest that those with weak intentions
may benefit more from planning interventions (Browne & Chan, 2012; Rutter et al., 2006;
Sheeran & Orbell, 2000). But it is important to note that there is no research suggesting that
planning interventions will be effective in the absence of an intention. It seems that the
conditions under which low intenders, and those with weak intentions, are likely to respond to
planning interventions have yet to be elucidated and it is likely that moderator variables exist
that determine when implementation intentions are likely to be effective for this group.

Importantly, there is a relative dearth of research examining the effectiveness of
planning interventions among groups with very low intentions, low motivation, and high
resistance to change their behaviour. The likelihood is that implementation intention and other
planning techniques would have little resonance, or make little sense, to these individuals who
are not likely to have given consideration to changing their behaviour. This has not, however,
been tested formally. Such a test would be an important endeavour as these kinds of
intervention may be rolled out as part of large scale public health campaigns, and although they
may cause behaviour change at the population level, it would be necessary to evaluate whether
the changes were confined to certain groups, such as those who have formed intentions but
perhaps did not have the resources or capacity to act on their intentions (Orbell & Sheeran,

1998). Furthermore, such research may also shed light on the mechanisms underpinning
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planning interventions. Given research demonstrating that even responding to ‘minimal’
components relating to an intervention, such as responding to questionnaire items (Godin,
Belanger-Gravel, Amireault, Vohl, & Perusse, 2010; Godin et al., 2008), may enhance
behavioural engagement, it may not be unreasonable to expect that the completion of planning
exercises would have some effect and may be sufficient to evoke a small, albeit significant,
change in behaviour. Thus far answers to these questions have not been forthcoming and we
look to future investigations to elucidate the role that planning interventions may play among
‘low intenders’ or ‘unmotivated’ individuals, as well as among who are resistant to change.
Intervention Design Issues

Sustainability of Behaviour Change

While there are occasions where it is desirable for interventions to lead to a one-off
behaviour change such as getting vaccinated or donating blood, it is frequently desirable for
health interventions to lead to sustained behaviour change over time and to produce outcomes
of clinical and practical significance (Hagger & Chatzisarantis, 2009). It is therefore important
that planning interventions compare favourably with this aim. The vast majority of
interventions adopting implementation intentions and action planning have only evaluated their
effectiveness over relatively short follow-up periods with few studies investigating the
sustainability of effects over periods of one-year or greater (Prestwich et al., 2012). In fact, we
identified only four controlled trials evaluating long-term effects of implementation intentions
or action planning interventions and targeting health behaviour change or health-related
outcomes®. Sustainable effects of the interventions were found on behavioural outcomes in
three of the interventions targeting smoking cessation (Conner & Higgins, 2010), blood
donation (Godin, Sheeran, et al., 2010), and oral contraceptive use (Martin et al., 2009). A
fourth focusing on dietary fat intake found no significant effects on behaviour change at long-

term follow-up (Scholz, Ochsner, & Luszczynska, in press). Importantly, the three trials

®According to a Web of Science (Thomson ISI, 2012) literature search for published items between 1997 and
September 2012. The search aimed at studies evaluating long-term effects of implementation intentions or action
planning interventions of at least 12 months post-intervention. We only considered studies evaluating the effects
of planning as a stand-alone behaviour-change technique (i.e., not combined with other techniques) so that the
effects could be attributed directly to the planning intervention.
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showing sustainable effects collected objective and self-reported measures of behaviour, an
indication of quality given the over-reliance on self-report behavioural measures in research on
planning interventions.

A striking similarity among these studies is that all incorporated additional components
alongside the standard planning intervention. Conner and Higgins (2010) found durable effects
of a planning intervention (consisting of seven sessions delivered over 24 months) on smoking
among adolescents. The planning intervention included five prespecified examples of refusal
responses, an option to choose and write down an individual response, and a requirement to
sign the planning form (Conner & Higgins, 2010). The intervention group exhibited lower
frequency of smoking and expired carbon monoxide at 24 months post-intervention. Godin et
al. (2010) targeted first time blood donors and asked them to read and memorise two pre-
specified ‘if-then’ plans that included an environmental cue (e.g., a phone call from a specific
organisation) and self-generated reactions. Compared to controls, participants allocated to the
intervention group were more likely to register for blood donation at 1-year follow-up (Godin,
Sheeran, et al., 2010). Martin et al. (2009) approached teenage women visiting a family
planning clinic and invited them to write down when, where, and how they would take a
contraceptive pill and how they would overcome a series of 12 pre-specified barriers to taking
the pill. Intervention participants had higher rates of consulting for contraceptive pills
compared to control group participants but lower rates of consulting for emergency
contraception and positive pregnancy testing. Finally, Scholz et al. (in press) required a sample
of obese participants to form action and coping plans, with participants receiving one face-to-
face session and weekly planning sheets for up to nine weeks. No significant intervention
effects were found on self-reported dietary fat intake.

The inclusion of additional components alongside the planning interventions limits the
extent to which generalisable conclusions can be drawn from the results, but indicates a
recognition of the need for planning components to be augmented or complemented in some
way in order to bring about sustainable change. One possible reason for this may be that
researchers acknowledge that long-term interventions are costly in terms of finance, human

resources, and time and may baulk at relying exclusively on the ‘minimal’ strategies proposed
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by the planning interventions and feel the need to ‘beef up’ their interventions by other means
to ensure that they get sustainable effects. One approach would be to adopt a factorial, multi-
arm randomised controlled design which would allow comparison of the sustainability of the
effects of the planning techniques alongside planning interventions augmented with other
components. This would directly address recent calls to disentangle the active components of
the interventions that result in sustainable effects on long-term health outcomes (Michie,
2008). Further, such factorial designs provide essential empirical evidence for developing
complex, multi-component health promotion programs.
Intervention Fidelity

In order to fully establish the effectiveness of a health-behaviour intervention, research
needs to demonstrate the extent to which individuals comply with the intervention and the
precision which with the intervention has been implemented by those responsible for its
delivery. This is frequently referred to as the fidelity of the intervention and is a priority for
intervention designers seeking to maximise the effectiveness and reach of their interventions in
public health settings. With respect to research on interventions adopting planning as a
behaviour-change strategy, it is important that sufficient checks are put in place in the
intervention protocol in order to ensure that it has been implemented effectively. Most of the
planning interventions are delivered in print form and require participants to read text, respond
to questions, and, in most cases, engage in planning exercises. Means to evaluate whether
participants have engaged with these exercises are relatively straightforward, often requiring
participants to self-report the extent of their planning. However, such items alone do not
necessarily confirm compliance with the exercises. A more potent means is to conduct a
content analysis of responses to the planning exercises following the precedent set by Orbell et
al. (1997), an exercise that is seldom conducted in planning studies (e.g., Armitage, 2004;
Jackson et al., 2005; Koestner, Lekes, Powers, & Chicoine, 2002; Prestwich et al., 2003).
Identifying whether participants have formed clear plans in accordance with protocol (e.g.,
writing down an ‘if-then’ plan making reference to a salient cue and the target behaviour) will
provide confirmation of compliance and an absence of a plan or an inappropriate response may

raise questions as to the extent to which individuals have complied. Furthermore, if compliance
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is low, then this may bring in to question to fidelity of the intervention and highlight the need
for modifications such as better instructions or an alternative means of delivery. It may
therefore be important to pilot protocols of planning interventions with these checks in mind in
order to ensure that the fidelity of the intervention is satisfactory before rolling it out to a larger
sample or population. This will ensure that a costly revision of a low-fidelity intervention is
avoided and the evaluation of the effectiveness of the intervention is unconfounded by
compliance and fidelity issues. Researchers are therefore encouraged to ensure that sufficient
fidelity checks are including in planning intervention protocols to ensure that the effectiveness
and mechanisms are unconfounded by low compliance.

The Way Forward: Summary and Recommendations for Future Research

The purpose of this article was to present an evidence-based position statement on the
effectiveness of interventions adopting two key planning techniques, implementation intentions
and action planning, to promote behaviour in health contexts. We aimed to identify the key
similarities and differences in the two approaches, identify the gaps in the literature and areas
in need of further research inquiry, and highlight trends that indicate good practice in planning
interventions. We identified four key areas relevant to the effectiveness of planning
interventions and the current state of the literature: (1) issues with definition and
conceptualisation; (2) format and measurement; (3) mechanisms and processes; and (4) design
issues. Our analysis of each area highlighted the features of planning interventions that may be
most effective in changing behaviour based on what is currently known and informed the
identification of the key outstanding research questions that require resolution in order to gain a
better understanding of the way planning interventions work and how their effectiveness in
producing health behaviour change can be maximised.

In terms of definitions, implementation intentions and action planning share common
attributes in that they specify self-relevant cues-to-action identifying ‘when’ and ‘where’ the
behaviour will be enacted, usually in an ‘if-then’ format. Implementation intentions comprise
exclusively of ‘if-then’ plans, while the definition of action planning is less concrete. The

technique differs from implementation intentions in that it tends to include additional planning
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components to cope with barriers or contingencies or to assist with the initiation of the
behaviour.

From the perspective of format and content, we provide the following recommendations
to researchers developing interventions containing planning components based on the evidence
discussed in the current article. Planning interventions should:

e Adopt ‘if-then’ rather than ‘global’ formatted plans (e.g., Chapman et al., 2009)

e Contain personally-relevant, accessible cues linked to behavioural outcome, based on pilot
data to identify appropriate cues (e.g., Adriaanse et al., 2009)

¢ Include examples of cues likely to be salient based on pilot data (e.g., Luszczynska et al.,
2007)

e Be researcher-guided rather than user-guided (e.g., Armitage, 2009)

e Adopt a dyadic or collaborative approach (e.g., Prestwich et al., 2005)

¢ Include ‘booster’ reminders (e.g., Schwerdtfeger et al., 2012)

¢ Include additional multiple planning components to cope with contingencies (e.g., coping
plans to deal with barriers) (e.g., De Vet et al., 2009)

¢ Include means to promote motivation and self-efficacy alongside planning components,
particularly in populations resistant to change, with strong habits and weak intentions (e.qg.,
Milne et al., 2002)

The above set of recommendations very much represents a ‘wish-list’ of planning
intervention components based on the most recent available evidence demonstrating their
effectiveness. Of course, from a pragmatic perspective, it may not be convenient or
economically viable to account for all of these recommendations in a single intervention.
Furthermore, many of these recommendations are based on evidence from a relatively small
subset of studies and may be subject to modification or revision as new evidence comes to
light. Related to this, it is clear from the literature reviewed in the current paper and recent
systematic reviews and meta-analyses of research on planning interventions that better quality
data is required (Adriaanse, Vinkers, et al., 2011; Bélanger-Gravel et al., 2013). This includes
the adoption of objective measures of behavioural outcomes, making protocols available and

easily accessible (e.g., in e form of e-supplements) for scientific purposes, and the formal
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registration of trial protocols to maximise transparency and accountability. There is also a need

for future systematic reviews and meta-analyses to pay greater attention to these quality criteria

that may potentially resolve the observed heterogeneity in the effect sizes of planning
interventions in health contexts. We do acknowledge, however, that applying stringent quality
criteria to previous systematic reviews would mean many studies in the current literature would
be excluded.

In addition to evidence-based guidelines for the content of planning interventions, the
current paper highlights the evidence base for recommending the design features of studies that
test the effectiveness of planning interventions. Based on current research findings,
intervention studies adopting implementation intention and action planning components need
to include the following design elements to sufficiently evaluate their effectiveness:
¢ A randomised controlled trial design (e.g., Conner & Higgins, 2010) and inclusion of study

protocol on a public trials registry prior to data collection (De Vet et al., 2009)

e Measures of mediators to explain mechanisms (e.g. planning measures; (e.g., Luszczynska
etal., 2007)

e Appropriate objective behavioural measures from social-cognitive models matched with
behaviour specified in plan (e.g., Armitage, 2004)

e Clear and comprehensive reporting of intervention protocols (e.g., Armitage & Arden,
2010)

e Appropriate fidelity measures (e.g., Hagger, Lonsdale, & Chatzisarantis, 2012)

¢ Relevant comparison/control group(s) (e.g., Godin et al., 2008)

e Long-term follow-up measures (>12 months post-intervention) of relevant outcome
variables, particularly related to the target action or behaviour, to ensure sustainability of
intervention (e.g., Martin et al., 2009)

Again, researchers need to make executive decisions as to which components should be
included in their intervention trials. The above very much represents a ‘gold standard’ when it
comes to evaluating the effectiveness of interventions, but constraints on time and funding may

necessitate the omission of some components. For example, although they are needed, we
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recognise that not all planning intervention trials will be able to incorporate long-term follow-
up of outcome measures.

In addition to the development of ‘gold standard’ trials to evaluate the effectiveness and
mechanisms of planning in health contexts, we have discussed a number of ‘gaps’ in the
literature on planning interventions. Priority areas of research are should be the identification
of the mechanisms that underpin the effects of planning interventions on behavioural outcomes
and the contexts and conditions that are likely to magnify or diminish the effects of such
interventions on behaviour — in short, the mediating and moderating factors, respectively, of
the effects of the planning interventions. In terms of moderators, future research should aim to
examine the moderating effects of (a) individual difference variables related to information
processing and behavioural regulation such as impulsivity and executive functioning (e.g.,
Churchill & Jessop, 2010; Hall et al., 2012); (b) habit strength (e.g., Adriaanse, Gollwitzer, et
al., 2011); (c) intention strength and ‘low intenders’ (Sheeran, Webb, et al., 2005); and (d)
different modes of delivery (e.g., written text vs. online vs. test message; Craciun et al., 2012;
Luszczynska et al., 2007; Prestwich et al., 2009) on the impact of planning interventions on
behavioural outcomes. In terms of mediation analyses, researchers should make it standard
practice to include a mediation analysis using measures of extent of planning to confirm its role
in explaining intervention effects. It would also be useful to incorporate additional components
to bolster implementation intentions such as coping planning in studies with factorial designs
to establish the potential multiple processes operating in terms of changing behaviour (Scholz
et al., in press). Given that implementation intentions are likely to have different mediators
relative to techniques like coping planning, one would expect that the effects of each
intervention would be mediated by different constructs. Research is needed to test the
hypothesis that the different planning components affect behavioural outcomes via different
mechanisms (Luszczynska, 2006).

Our intention in the current analysis was to provide a comprehensive overview of the
research of planning interventions in health behaviour, outline the limitations and gaps in
current knowledge, and provide a basis for future research inquiry. We have provided a set of

recommendations for the content and design of planning interventions that represent best
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practice according to the currently available evidence. Further, we have identified a number of
outstanding questions that need to be addressed in future research. We also acknowledge the
heterogeneity in effect sizes and variable quality of the research in current literature and call
for high-quality randomised trials using planning techniques in multiple behavioural contexts.
This will contribute to the growing body of evidence suggesting that planning interventions are
simple and effective techniques for changing health behaviour. Given the pivotal role of
replication in psychology and the necessity to provide converging evidence that support the
generalisability of such effects (Pashler & Harris, 2012; Ritchie, Wiseman, & French, 2012),
such research is essential. Parallel to high-quality replication trials, blue skies research
examining the mechanisms and processes for which there is little or no evidence, will advance
knowledge and understanding of the way in which planning interventions work and elucidate

the conditions, content, and design of interventions that will maximise their effectiveness.
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Important Issues and Linked Research Priorities to Advance Knowledge on Planning

Interventions.

Issue

Research Priorities

Clarifying differences
between two forms of
planning:
implementation
intentions and action
plans

Clarifying intervention
outcomes and their
clinical relevance

Focusing on
consistency between
planning techniques
used in the
intervention and the
theoretical background
Disentangling the
effects of the formal
aspects of the
intervention from the
effects of the planning
(i.e., atechnique
enabling specific
processes facilitating
behaviour change)

Identifying the
participant-related
conditions,
determining the effects
of planning
interventions
Improving the quality
of trials

e Applying ‘if-then’ format versus ‘when, where, and how’ format
e Testing for underlying mediating mechanisms (automatic links,
specific conscious processes, specific self-regulatory variables)

e Selecting an index of behaviour change: conditional (narrowly
defined, specific for the content of the ‘if-then’ plans) versus
unconditional (broadly defined behavioural category)

e Administering objective indicators of behaviour (other than self-
reports)

e Targeting outcomes which may contribute to a clinically
significant behaviour change (e.g., 5% of reduction of body mass)

e Testing for the sustainability of effects (e.g., long-term changes in
behaviour)

e Mapping the use of the planning technique format to constructs
from the underlying theory, assuming either an automatic
operating mechanism (e.g., Gollwitzer’s implementation intention
approach) or incorporating conscious self-regulatory mechanisms
(e.g., Schwarzer’s HAPA) in order to clarify the underlying
mediating mechanisms and include relevant mediators in studies

¢ Clarifying the formal aspects of the intervention in the protocol
and testing for the specific effects of:

- the mode of delivery

- the inclusion versus exclusion of the planning measurement

- individual versus collaborative (e.g., dyadic) plans

- self-defined versus experimenter-defined plans

- free-response format versus narrower formats (e.g. ‘if-then”)

- the provision of examples of cues and responses

- accounting for the number of prompted plans

- accounting for the number and the type of cues (e.g., internal versus
external, complex versus simple, etc.)

- testing for the effects of boosters (identifying the optimal number of
repetitions of the planning interventions)

- mapping the actual content of the intervention

- testing for the fidelity of the delivery

¢ Accounting for plausible moderators, such as intention strength,

habit strength, self-efficacy, executive function

e Testing for effects of a planning (volitional) intervention versus a

planning intervention combined with motivation-enhancing
component in populations which are at need for motivation
enhancement in

e Making protocols available and easily accessible (e.g., as the

electronic supplements to publications)
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e Where applicable, applying Solomon design to account for ‘mere
measurement processes’

¢ Following Consort reporting guidelines and considering trial and
protocol registration




