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Abstract

Are attitudes or intentions related to behavior change? Does changing at-
titudes or intentions change behavior? These are important questions for
increasing our understanding of the determinants of behavior and how
to change behavior. This review employs four stages of the experimental
medicine approach to answer these questions. First, attitudes and inten-
tions have been identified as key determinants of behavior in many theories
(identification stage). Second, correlational studies show that attitudes and
intentions have small- to medium-sized relationships with behavior change,
while experimental studies show that medium-sized changes in attitudes
and intentions produce small-sized changes in behavior (validation stage).
Third, evidence shows that interventions can change attitudes or inten-
tions (engagement stage). Fourth, changes in attitudes and intentions at
least partially mediate intervention effects on behavior change (intervention
stage). A systematic program of experimental work is needed to extend our
understanding of what works for whom, when, how, and for what behaviors.
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INTRODUCTION

The ability to understand, predict, and change individuals’ behavior has been an important focus
of psychological research over many decades (Ajzen & Fishbein 1980, Hagger 2025, Hagger et al.
2020, Sheeran et al. 2017, Verplanken & Orbell 2022). In part, this is attributable to the impor-
tance of individual behavior change to tackle key issues faced by modern societies. For example,
population health could be improved if individuals increased protection health behaviors (e.g.,
healthy eating, physical activity) and decreased risk health behaviors (e.g., smoking, drinking al-
cohol) (Conner & Norman 2015). The impact of pandemics and epidemics could be lessened if
people took up vaccinations and engaged in behaviors aimed to reduce the risk of transmission.
Similarly, individual behavior change (e.g., reduced meat consumption and fossil fuel use, greater
recycling) could contribute to tackling climate change and global heating (Steg 2023).

Attitudes and intentions have long been considered important psychological determinants of
behavior (Fishbein & Ajzen 1975), and their potential malleability has made them a focus of
attention in relation to engendering behavior change (Ajzen & Fishbein 1980). Interest in at-
titudes, intentions, and other modifiable determinants of behavior change has received renewed
impetus in recentyears due to their assumed role in helping explain how behavior change interven-
tions exert their influence (Michie etal. 2013). For example, in research on behavior change, a focus
on identifying and classifying effective techniques for changing behavior [i.e., behavior change
techniques (BCTs); Michie et al. 2013] is being supplemented by work to understand how such
interventions work. This has focused attention on so-called mechanisms of action or mediators
(i.e., intervention targets) such as attitudes and intentions that help explain the impact of interven-
tions. The experimental medicine (EM) approach (Nielsen et al. 2018, Sheeran et al. 2017) and
the Operating Conditions Framework (OCF; Rothman & Sheeran 2021) provide important ac-
counts of how to systematically study the interrelationships between interventions, mechanisms of
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The experimental medicine approach extended with the Operating Conditions Framework. Figure adapted
with permission from Rothman & Sheeran (2021).

action (such as attitudes and intentions), and behavior change as well as their potential moderators
(Figure 1). This provides a novel overarching framework for the current review.

Experimental Medicine Approach and Operating Conditions Framework

The EM approach is a general framework for linking interventions to outcomes via intervention
targets (Davidson et al. 2020). It links interventions to changes in behavior through mechanisms
of action (i.e., mediators) that are held to cause behavior (Sheeran et al. 2017), with the OCF
exploring moderators of these links (Rothman & Sheeran 2021). The application of this ap-
proach to behavior change involves four stages (Figure 1). The first stage (identification) involves
identifying targets or mechanism of actions (e.g., attitudes or intentions) that might cause be-
havior change and are modifiable. The second stage (validation) involves assessing the impact
of mechanisms of action on behavior change. Both correlational and experimental evidence is
relevant. Moderators of the relationships between mechanisms of action and behavior change
(i-e., validity moderators) are also explored at this stage. Subsequent stages draw almost exclu-
sively on experimental research. The third stage (engagement) assesses the impact of different
manipulations/interventions on changes in the mechanisms of action (i.e., engagement pathway)
and the moderators of these effects (i.e., engagement moderators). The fourth and final stage
(intervention; e.g., standard efficacy trial) tests whether an intervention produces changes in be-
havior through changes in the mechanism of action (i.e., mediation model) and can also assess
moderators (i.e., intervention moderators). The current review of the relationships among at-
titudes, intentions, and behavior change is organized according to these four stages of the EM
approach/OCEF. The final section of the review integrates evidence from the earlier sections on
attitudes and intentions in relation to behavior change and outlines key directions for future
research.
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Focus on Behavior Change

A second novel aspect of the current review is its focus on associations between attitudes, inten-
tions, and behavior change rather than behavior per se. When reviewing correlational research,
the current review prioritizes prospective studies that measure attitudes and/or intentions at base-
line and behavior at baseline plus at a later time point; such designs allow for an examination of
how well attitudes and intentions predict behavior change (i.e., via controlling for past behavior).
Where such evidence is lacking, particularly when considering moderators, we also draw on find-
ings from correlational studies that do not control for past behavior. The focus on prospective
studies helps address one important concern with such cross-sectional studies: the issue of the
temporal direction of effect (i.e., from attitudes or intentions to behavior). However, correlational
research cannot be used to assess the causal impact of attitudes and intentions on behavior change
(Rothman & Sheeran 2020). Doing so requires experimental studies, which provide the strongest
evidence for causal impact. When reviewing experimental research, the focus is on studies that
have sought to experimentally induce changes in attitudes and/or intentions. Where such stud-
ies also assess the impact of interventions on subsequent behavior, the extent to which attitudes
and/or intentions mediate intervention effects can also be tested.

For comparison purposes, in reviewing the literature on attitudes, intentions, and behavior
change, the current review classifies the size of effects in correlational and experimental studies
in terms of small, medium, and large effect sizes for correlational [r and partial r (pr)] and exper-
imental (Cohen’s d or Hedges’s g) measures. In doing so, the review relies on the interpretations
of effect sizes provided by Cohen (1992), that is, small effect size is defined as » = 0.10, pr = 0.02,
and d or g = 0.20; medium effect size as » = 0.30, pr = 0.15, and d or g = 0.50; and large effect
size as » = 0.50, pr = 0.35, and d or g = 0.80.

IDENTIFICATION STAGE: WHAT TO TARGET?

An important initial stage of the EM approach is the identification of potential targets or mecha-
nisms of action. These are variables that potentially drive behavior change and can be targeted in
interventions. The identification stage is predominantly about hypothesis generation, while sub-
sequent stages are more focused on hypothesis testing in relation to identified targets. McGuire
(1997) provides a range of creative heuristics to generate hypotheses (e.g., analyzing one’s own
behavior in similar situations, imagining the effects of reducing a variable to zero, multivariate
fishing expeditions). Attitudes and intentions have long been identified as potential mechanisms
of action for behavior change. This has resulted in attitudes and intentions having a prominent
role in various theories of behavior change (Conner & Norman 2015, Michie et al. 2014) and
being potential targets for a broad range of intervention studies.

Focus on Attitudes and Intentions

The current review therefore focuses on two reflective determinants (Strack & Deutsch 2004)
of behavior change, namely attitudes and intentions. The justification for the focus on attitudes
and intentions as opposed to other key (reflective and impulsive) determinants (e.g., norms, self-
efficacy, risk perceptions, habits, associations) that are outlined in theories of behavior change is
twofold. First, both variables play central roles in a broad range of theories developed in relation to
behavior change, that is, they are key variables. For example, in a review of health behavior change,
Sheeran et al. (2017) identified 13 theories and detailed the key cognitions about the focal behav-
ior they specified. Intentions (appearing in 10 theories) and attitudes (appearing in 11 theories)
were the most frequently included motivational variables. Second, attitudes and intentions are the
reflective psychological variables with the largest and strongest evidence base in relation to their
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impact on behavior change. For example, in relation to attitudes, a recent review (Albarracin et al.
2024) highlighted that interventions targeting attitudes toward behaviors (alongside habits) were
most effective in producing behavior change. In relation to intentions, reviews regularly highlight
intentions as having the strongest correlation with behavior/behavior change (McEachan et al.
2011).

Definitions of Attitudes and Intentions

Attitudes are defined here as overall evaluations of an attitude object (Eagly & Chaiken 1993). In
relation to predicting behavior change, the focus is usually on attitudes toward a behavior, that is,
on the overall evaluation of engaging in a behavior (Fishbein & Ajzen 1975). Attitudes toward a
behavior are most commonly measured using semantic differential measures (e.g., “My avoiding
red meat is bad/good”; Ajzen 2002, Conner & Sparks 2015). More recently it has become com-
mon to distinguish between instrumental or cognitive (e.g., healthy/unhealthy, valuable/worthless)
and experiential or affective (e.g., pleasant/unpleasant, interesting/boring) attitudes. These two
components of attitudes toward a behavior have medium-sized intercorrelations, and they can be
discriminated based on the underlying belief systems, different functions, experimental manipula-
tions, and empirical differences (Conner & Sparks 2015). Fishbein & Ajzen (2010) suggested that
the subcomponents reflect the more general construct (i.e., experiential and instrumental attitudes
both reflect overall attitudes). However, research increasingly uses them as distinct influences on
behavior change (e.g., McEachan et al. 2016). Attitudes toward behavior are central to a range of
theories about the determinants of behavior, including the reasoned action theories (i.e., theory of
reasoned action, theory of planned behavior, reasoned action approach; Fishbein & Ajzen 2010). A
range of other theories include similar concepts, although labeled differently (e.g., perceived ben-
efits in the health belief model, response efficacy in protection motivation theory, and outcome
expectancies in social cognitive theory; see Conner & Norman 2015).

Behavioral intentions are defined as self-instructions or decisions to act (Sheeran & Webb 2016,
Triandis 1980) that capture the underlying motivation (Rogers 1983) or commitment (Sheeran &
Webb 2016) to act. It is common to distinguish between goal-oriented (e.g., “I intend to get fit”)
and behavioral (e.g., “I intend to engage in physical activity at least five times per week”) inten-
tions, with the former focusing on achieving desired goals and the latter focusing on engaging
in a behavior (perhaps in the service of reaching a goal). Here we focus on the latter. Behavioral
intentions are central to a range of theories about the determinants of behavior. For example,
they are the proximal and sole determinant of action in the reasoned action theories (Fishbein
& Ajzen 2010) and protection motivation theory (Rogers 1983) and one of several proximal de-
terminants of behavior in social cognitive theory (Bandura 1997) and the health action process
approach (Schwarzer & Luszczynska 2015). Readers are referred to the sidebar titled Examples of
Definitions of Attitudes and Intentions for some common definitions.

VALIDATION STAGE: LINKING ATTITUDES AND INTENTIONS
TO BEHAVIOR CHANGE

The validation pathway of the EM approach involves assessing the impact of mechanisms of
action (e.g., attitudes or intentions) on behavior change and the potential moderators of these
relationships (i.e., validation pathway/moderators; see Figure 1). Validation evidence from corre-
lational studies that relate attitudes and intentions to behavior/behavior change is considered first,
followed by validation evidence from experimental studies linking changes in attitudes and inten-
tions to behavior change. Moderators are considered separately for correlational and experimental
evidence.
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EXAMPLES OF DEFINITIONS OF ATTITUDES AND INTENTIONS
American Psychological Association

m Attitude: “A relatively enduring and general evaluation of an object, person, group, issue or concept on a
dimension ranging from negative to positive. Attitudes provide summary evaluations of target objects and
are often assumed to be derived from specific beliefs, emotions, and past behaviors associated with those
objects.” (https://dictionary.apa.org/attitude)

m Intention: “A prior conscious decision to perform a behavior.” (https://dictionary.apa.org/intention)

Behavior Change Intervention Ontology

m Actitude: “A [mental disposition] that is an affective attitude or an evaluative belief about something.”
(http://humanbehaviourchange.org/ontology/BCIO_050328)

m Attitude toward a behavior: “An [attitude] in which the entity that is the attitude object is a behavior.”
(http://humanbehaviourchange.org/ontology/BCIO_050329)

m Behavioral intention: “A [mental disposition] to commit to enact or not enact a behavior.” (http://
humanbehaviourchange.org/ontology/BCIO_006016)

Theory of Planned Behavior

m Actitude toward the behavior: “The degree to which a person has a favorable or unfavorable evaluation or
appraisal of the behavior in question.” (Ajzen 1991, p. 188)

m Intentions: “[They] capture the motivational factors that influence a behavior; they are indications of how
hard people are willing to try, of how much of an effort they are planning to exert, in order to perform the
behavior.” (Ajzen 1991, p. 181)

Validation Evidence from Correlational Studies

In this section correlational studies on the relationships of attitude and intention with

behavior/behavior change are reviewed.

Attitudes. Research in psychology on the relationships between attitudes and behavior dates
back over 90 years (e.g., LaPierre 1934). Classic reviews (e.g., Eagly & Chaiken 1993, Kraus
1995) indicate medium-sized relationships between attitudes and behavior (r, ~ 0.30). Table 1
summarizes six meta-analyses of prospective studies reporting each of the relationships between
attitudes, intentions, and behavior/behavior change (i.e., not controlling or controlling for past
behavior). The frequency-weighted correlation between attitudes and behavior across 426 studies
was 7 = 0.30, indicating a medium-sized effect. When controlling for past behavior, the size

of the frequency-weighted partial correlation between attitudes and behavior change across

239 studies was pry = 0.14, again indicating a medium-sized effect.

The studies summarized in Table 1 mainly used overall evaluation measures of attitudes
(e.g., “My engaging in regular physical activity is. .. bad/good”). Reviews that focus on attitude
measures based on experiential evaluations report similarly sized relationships between attitudes
and behavior: 7, = 0.30 (McEachan et al. 2016). In contrast, attitude measures based on in-
strumental evaluations (e.g., harmful/healthy) report small- to medium-sized relationships with
behavior: 7, = 0.19 (McEachan et al. 2016). The meta-analysis of Hagger et al. 2017) showed
that when entered simultaneously, both experiential (p, = 0.28) and instrumental (pr; = 0.10)
attitudes were predictive of behavior, although only the former remained a significant predictor
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Table 1 Meta-analyses of prospective studies reporting relationships among attitudes, intentions, and behav-

ior/behavior change

Relationship of intention
Relationship of attitude with with
Behavior
Intention Behavior Behavior change Behavior change
Review Focus k ry k ry k pry k ry k pry
Albarracin et al. Condom use 65 .58 42 .38 25 .29 41 45 25 38
(2001)
Hagger et al. Exercise 70 A48 44 30 22 12 60 42 22 .18
(2002) behaviors
Hagger & Various behaviors | 87 Sl 87 29 87 .09 87 41 87 15
Hamilton
(2024)
Hamilton et al. Child health 31 .50 18 31 8 14 15 49 8 27
(2020) behaviors
Hai et al. 2024) Driving 56 51 26 42 11 17 25 .58 11 30
behaviors
McEachan et al. Health behaviors 212 49 209 27 86 .14 237 40 86 23
(2011)
Total (in brackets) and mean [521] | .51 [426] | .30 [239] 14 [465] | 42 [239] | .22

In this table, £ indicates the minimum number of studies, pr. the frequency-weighted average partial correlation, and 7 the frequency-weighted average

correlation.

of behavior change (for experiential attitude, pr. = 0.13; for instrumental attitude, pr. = 0.05),
with both effects attenuated. The stronger effects for experiential over instrumental attitudes on
behavior change are not limited to short-term follow-ups. For example, Conner et al. (2022a)
showed that when entered simultaneously, experiential attitudes were significant predictors of
behavior change over periods of up to one year, while instrumental attitudes were not. It is worth
noting the fact that measures of past and future behavior usually share common method variance
(see Ajzen 2002, Conner et al. 1999), perhaps leading to underestimates of the effects of attitudes
on behavior change (see Weinstein 2007).

Intentions. Research in psychology on the relationships between behavioral intentions and be-
havior now dates back around 50 years (Fishbein & Ajzen 1975). Reviews (e.g., Conner & Norman
2022, Sheeran 2002, Sheeran & Webb 2016) indicate a medium- to large-sized average correla-
tion between intentions and behavior (. ~ 0.30-0.50). Table 1 summarizes six meta-analyses of
prospective tests of the relationships between intentions and behavior/behavior change (i.e., con-
trolling for past behavior or not). The frequency-weighted correlation between intentions and
future behavior across 465 studies was 7, = 0.42, a medium- to large-sized effect. In the subset
of studies that controlled for past behavior, the impact of intentions on behavior change across
239 studies also showed a medium- to large-sized effect (pr;. = 0.22). Behavioral intentions have
also been shown to be predictive of behavior change over considerable periods of time. For exam-
ple, Conner et al. (2002a) showed intentions to have a medium- to large-sized effect on behavior
change over 6 years for healthy eating (pry = 0.29).

Reasoned action theories (Fishbein & Ajzen 2010) propose that intentions should fully medi-
ate the effect of attitudes on behavior/behavior change. This suggests that the effect of attitudes
on behavior/behavior change should become nonsignificant when controlling for intentions. The
large-sized effect of attitudes on intentions in meta-analyses (. = 0.51 across 521 tests in Table 1)
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is consistent with the idea that intentions are, at least, partial mediators of the attitude-behavior
relationship. Mediation tests of the average correlations reported in Table 1 indicate that the
medium-sized effect of attitude on behavior (r, = 0.30) is partially mediated when controlling
for intentions (pr, = 0.12, p < 0.001), while the medium-sized effect of attitude on behavior
change (pry = 0.14, p < 0.001) is fully mediated when controlling for intentions (pry = 0.04,
p =0.30). Similarly, the meta-analysis of Hagger etal. (2017) showed that when experiential and in-
strumental attitudes are entered simultaneously, only the former is predictive of behavior change,
and its effect on behavior change is fully mediated by intentions (effect reduced from pr = 0.13,
p < 0.001 to pry. = 0.05, p = 0.13 when controlling for intentions).

Validation Moderators in Correlational Studies

In this section the moderators of the relationships of attitude and intention with behavior/behavior
change emerging from correlational studies are reviewed.

Attitudes. A wide variety of moderators of the correlational relationship between attitudes and
behavior/behavior change have been identified. These include methodological factors (e.g., ob-
jectively assessed versus self-reported behavior; Wallace et al. 2005), aspects of the behavior (e.g.,
degree of perceived control over the behavior), and population under study (e.g., younger versus
older samples). The focus here is on moderators that help inform behavior change efforts, the
majority of which are aspects of attitude strength (Krosnick & Petty 1995).

Attitude strength has been defined as “the extent to which attitudes manifest the qualities of
durability and impactfulness” (Krosnick & Petty 1995, p. 3). Durability includes stability over
time and resistance to change efforts, while impactfulness includes biasing the processing of in-
formation and guiding behavior. These have been labeled the defining features of attitude strength
(Luttrell & Sawicki 2020) and are distinguished from the predictors of attitude strength. Accord-
ing to this view, the strength of the attitude—behavior relationship is a marker of a strong attitude,
while predictors of attitude strength are moderators of the attitude—behavior relationship. The
four defining features of attitude strength show a degree of interrelationship. For example, a strong
attitude is likely to be predictive of behavior, in part, because it is resistant to change, it is stable
over time, and it leads to bias in the processing of information about the attitude object (Krosnick
& Petty 1995). The temporal stability of attitudes has been identified as an important mechanism
through which strong attitudes better predict behavior (i.e., prediction explanation; Fabrigar et al.
2005). As Schwartz (1978) noted, attitudes will not likely predict subsequent behavior unless they
persist over the intervening interval between the times the two are measured. Several studies sup-
port this prediction explanation (Davidson & Jaccard 1979, Schwartz 1978; see also Glasman &
Albarracin 2006). For example, Conner et al. (2022a), across three studies, showed that more stable
instrumental and experiential attitudes were both more predictive of behavior change (i.e., con-
trolling for past behavior). However, when the two were considered simultaneously, only more
stable experiential attitudes were predictive of behavior change. Moreover, temporally stable ex-
periential attitudes predict behavior over periods as long as 10 years (Conner & Norman 2021).
This would suggest that increasing attitude stability may be one useful way to increase attitudes’
impact on behavior change.

Howe & Krosnick (2017) listed 11 predictors of attitude strength (extremity, intensity, vested
interest, accessibility, certainty, importance, knowledge, moral basis, elaboration, ambivalence, and
cognitive-affective consistency) that may moderate attitude—behavior relationships. Extremity is
the measure of attitude strength that is most widely used and is incorporated into most measures
of attitudes. For example, typical measures of attitude employ bipolar response formats with a neu-
tral midpoint (e.g., “For me, recycling plastics each week over the next month is. .. bad/good”;
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scored 1-7). Such measures simultaneously tap the valence (i.e., negative for scores 1-3, neutral
for a score of 4, and positive for scores 5-7) and extremity (scored as the distance from the neutral
point; scores of 5 and 7 both indicate positive attitudes but the latter score indicates a more ex-
treme positive score than the former) of the attitudes. Considerable evidence indicates that more
extreme attitudes are more predictive of behavior and more stable over time (see Abelson 1995 for
review).

Of the other predictors of attitude strength identified by Howe & Krosnick (2017), eight
have been shown to moderate attitude-behavior relationships: accessibility (i.e., the likelihood
that attitudes will come to mind automatically in relevant situations; Fazio et al. 1982) (see
Cooke & Sheeran 2004, Glasman & Albarracin 2006 for reviews); knowledge (i.e., the amount of
information the person has about the attitude object; Davidson et al. 1985); elaboration (i.e., the
degree of thought or careful consideration given to the attitude object’s merits and shortcomings;
Barden & Petty 2008); moral basis (i.e., the degree to which an attitude is a strong and absolute
belief that something is right versus wrong, is moral versus immoral, or reflects core moral values
and convictions; Judge et al. 2012, Skitka & Bauman 2008); ambivalence (i.e., the degree to
which an individual has both positive and negative reactions to an attitude object; Armitage &
Conner 2000, Conner et al. 2021) (see Cooke & Sheeran 2004, Van Gent et al. 2024 for reviews);
cognitive-affective inconsistency (i.e., the absolute difference between the cognitive and affective
evaluations of an attitude object, irrespective of whether these evaluations are oppositely valenced
or not; Conner et al. 2021); certainty (i.e., the degree of confidence an individual has that their
evaluation of the attitude object is correct/clear to them; see Cooke & Sheeran 2004 for review);
and importance (i.e., the degree to which an individual attaches significance to the attitude;
Bolsen 2013, Kokkinaki & Lunt 1997, Ziegler & Schlett 2016). Two predictors have instead
received little attention as moderators of attitude-behavior relationships: intensity (the degree to
which a person’s evaluation of the attitude object activates powerful emotions; Howe & Krosnick
2017) and vested interest (the degree to which the attitude object is perceived to be of significant
personal consequence; Crano 1995, Howe & Krosnick 2017).

In contrast, tests of the ability of attitude strength predictors to moderate the attitude—behavior
change relationship are mostly lacking or have produced inconsistent effects. For example, Conner
et al. (2002b) showed that attitudinal ambivalence moderated attitude-behavior change rela-
tionships, while Conner et al. (2021) reported that cognitive-affective inconsistency significantly
moderated attitude—behavior change relationships in one out of two studies.

There are few tests of multiple predictors of attitude strength as simultaneous moderators of
attitude-behavior/behavior change relations. One exception is provided by Conner et al. (2022b),
who explored the simultaneous effects of eight potential moderators as well as the extent to which
the stability of attitudes accounts for any moderation effects. Eight predictors of attitude strength
(certainty, importance, knowledge, moral basis, elaboration, felt ambivalence, cognitive-affective
potential ambivalence, and cognitive-affective inconsistency) were tested as individual and si-
multaneous moderators of attitude-behavior relationships across a set of COVID-19 protection
behaviors. Six of the predictors of attitude strength (excluding elaboration and cognitive-affective
potential ambivalence) were significant moderators of attitude-behavior relations in individual
tests. Attitude importance and cognitive-affective inconsistency were the only significant mod-
erators of attitude-behavior relations in simultaneous tests, with only the former remaining
significant when controlling for the moderating effects of attitude stability. A reanalysis of this
data set indicated that both attitude importance and cognitive-affective inconsistency were also
significant moderators (p < 0.01) of the relationships between attitudes and behavior change
(i.e., when controlling for past behavior), but they became nonsignificant when also controlling
for the moderating effects of attitude stability (p > 0.05). These findings point to the potential
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value of targeting attitude strength and, in particular, attitude importance and cognitive-affective
inconsistency to increase the impact of attitudes (via more stable attitudes) on behavior change.

Intentions. Intentions have on average medium- to large-sized relationships with behavior and
behavior change (Table 1), but these relationships are highly variable. Examining the moderators
of these relationships offers one way to account for this variability. A wide range of modera-
tors of the intention-behavior relationship have been examined (see Conner & Norman 2022,
Rhodes et al. 2022, Sheeran & Webb 2016, Webb & Sheeran 2006 for reviews), but tests of mod-
erators of the intention-behavior change relationship are more limited. For example, Rhodes
et al. (2022) reviewed 144 moderators of the intention—physical activity relationship. The most
consistent moderator was temporal stability of intentions (significant in 10 of 13 tests; see also
Cooke & Sheeran 2004 review). Temporal stability of intentions has been identified as one im-
portant mechanism through which intentions determine behavior, and it is a limiting condition
in reasoned action theories (Fishbein & Ajzen 2010)—that is, intentions should predict behav-
ior only to the extent that they remain unchanged between the time they are measured and the
time point at which they influence behavior. Various studies support the moderating effects of
temporal stability on intention—behavior relationships. For example, Conner & Godin (2007) re-
ported that the intention—behavior relationship was much stronger in individuals with more stable
(1 SD above mean) versus less stable (1 SD below mean) intentions (r, = 0.60 versus r, = 0.27).
Only a few studies have examined the moderating effect of temporal stability on the relation-
ship between intention and behavior change. For example, Conner et al. (2002a) showed that
when intentions to eat a healthy diet were stable over 6 months, they were significantly more pre-
dictive of changes in healthy eating behavior 6 years later. Similar findings have been reported
by Norman et al. (2022) in relation to COVID-19 protection behaviors. Taken together, these
findings suggest that increasing the stability of an intention may be one useful way to increase
its impact on behavior change. Indeed, Sheeran & Abraham (2003) showed that the effects of
a number of moderators of intention-behavior relations (i.e., intention certainty, past behavior,
self-schema, anticipated regret, and attitudinal control) were fully explained by their effects on
intention stability. This might suggest changing these variables as a means to increase intention
stability.

Other important moderators of the relationship between intentions and behavior/behavior
change can be grouped under the categories of goal dimensions, basis and structure of inten-
tion, and strength predictors (see Conner & Norman 2022 for a detailed discussion). The goal
dimensions explored as moderators of the relationship between intentions and behavior promi-
nently include goal difficulty, priority, and conflict. Goal difficulty is a function of the goal and
the skills, resources, and effort an individual can bring to achieving the goal. The power of inten-
tions to predict behavior decreases as goal difficulty increases (e.g., Sheeran & Abraham 2003).
Reasoned action theories (Fishbein & Ajzen 2010) posit this as an interaction between inten-
tions and perceived behavioral control, although reviews provide only mixed support (Armitage
& Conner 2001, Hagger et al. 2022, Rhodes et al. 2022). Sheeran & Webb (2016) argue that these
mixed findings may be attributable to respondents underestimating the actual difficulty of more
complex behaviors. The observation that the reported intention-health behavior relationship is
weaker in individuals from more compared to less deprived circumstances (e.g., Conner et al.
2013; Schiiz et al. 2017, 2020, 2021) may also be attributable to the same goal being of greater
difficulty in deprived groups due to variations in the opportunities, resources, ability, skills, time,
and effort required to realize the goal (Schiiz 2017, Sheeran & Webb 2016). Conner et al. (2013,
study 3) and Schiiz et al. (2021) showed that these effects of deprivation extended to moderation
of the intention-behavior change relationship (i.e., controlling for past behavior). Goal conflict

Conner o Norman



(wherein the focal goal conflicts with other goals) has also been shown to attenuate the intention—
behavior relationship in several studies [significant in 6 of 9 tests by Rhodes et al. (2022)], but tests
on intention-behavior change relationships are currently lacking. Goal priority is an important
concept in understanding the pursuit of multiple goals and refers to the temporary increase in the
importance attached to, and the resources directed toward, one goal compared to other goals that
serve to benefit the performance of the prioritized behavior (Unsworth et al. 2014). Few stud-
ies have examined the moderating effect of goal dimensions in relation to the intention-behavior
change relationship, although Conner et al. (2016b) showed that goal priority moderates both the
intention—behavior and the intention-behavior change relationships in one study. Reducing goal
conflict and increasing goal priority may be useful targets for interventions designed to change be-
havior, with experimental studies supporting this view for goal priority (e.g., Conner et al. 2016a,
20220).

The basis and structure of intentions has also been explored as an intention-behavior moder-
ator and, to a lesser extent, as an intention—behavior change moderator. For example, intentions
based on attitudes versus norms (Sheeran & Orbell 1999) and experiential versus instrumental at-
titudes (Keer et al. 2014) are more predictive of behavior. In addition, high levels of moral norms
(Godin etal. 2005), anticipated regret (Sheeran & Abraham 2003), and self-identity (Carfora et al.
2017, Sheeran & Orbell 2000) have each been associated with stronger intention-behavior re-
lationships. Rhodes et al. (2022) reported that the levels of experiential attitudes (significant in
4 of 6 tests), anticipated regret (in 4 of 5 tests), and personal/self-identity (in 5 of 7 tests) each
significantly moderated the intention—physical activity relationship. Conner et al. (2016b) showed
that out of instrumental attitude, experiential attitude, injunctive norm, descriptive norm, and an-
ticipated regret, it was intentions based on anticipated regret that most strongly predicted health
behavior change. Notably this effect remained when also controlling for the moderating effect
of intention stability. Other studies have shown that drawing attention to anticipated regret via
measuring it (i.e., the question-behavior effect; Wilding et al. 2016, Wood et al. 2016) is suffi-
cient to moderate the intention-behavior change relationships for sports center use (Sandberg
& Conner 2011) and cervical screening attendance (Sandberg & Conner 2009). Recent studies
have reported that various aspects of the structure of intentions moderate the intention-behavior
change relationship, including the degree of reasoned action (i.e., how well behavior-relevant cog-
nitions predict intentions; Sheeran & Conner 2019), motivational coherence (i.e., the extent to
which predictors of intentions such as attitudes, norms, and perceived behavioral control cohere
or point in the same direction; Sheeran & Conner 2017), and the realism of the intentions (based
on considerations of the expectations that the behavior could be performed; Avishai et al. 2019).
Future research should prioritize studies that manipulate these aspects of the basis and structure
of intentions and observe their effects on behavior change.

Drawing on the attitude strength literature, Conner & Norman (2022) highlighted nine
predictors of intention strength that might be expected to moderate intention-behavior and
intention-behavior change relationships: extremity, accessibility, moralization, ambivalence,
cognitive-affective inconsistency, knowledge, elaboration, certainty, and importance. However,
supportive evidence in relation to intention—behavior moderation is only available for accessibility
(Bassili 1993, 1996; Doll & Ajzen 1992; see Cooke & Sheeran 2004 for a review of five studies),
moralization (Godin et al. 2005), ambivalence (Armitage & Conner 2004), and certainty (Bagozzi
& Yi 1989, Bassili 1993, Sheeran & Abraham 2003; see Cooke & Sheeran 2004 for review). Conner
etal. (2023) showed that an overall measure of intention strength (based on certainty, importance,
moralization, knowledge, and elaboration) moderated the intention—behavior change relationship
across eight COVID-19 protection behaviors (e.g., wearing a face mask in public) over a 2-month
period. This relationship was also moderated by intention stability, goal priority, and goal conflict,
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and controlling for their moderating effects reduced the moderating effects of intention strength
to nonsignificance. This would suggest that while strong intentions are more predictive of be-
havior change, this is attributable to their being more stable over time, more prioritized over
competing intentions, and less conflicting with other intentions. Additional studies should further
test intention strength as an intention—behavior change moderator as well as test the effects of
manipulating strength.

Validation Evidence from Experimental Studies

In this section experimental studies on the relationships of attitude and intention with
behavior/behavior change are reviewed.

Attitudes. Sheeran et al. (2016) conducted a meta-analytic review of experimental studies that as-
sessed the impact of changing attitudes on subsequent intentions and behavior. Studies had to fulfil
three criteria to be included: participants should be randomly allocated to a condition (e.g., inter-
vention versus control), the intervention should produce significant attitude change (comparing
intervention and control conditions), and a follow-up assessment of intentions and/or behavior
should be reported. The 87 interventions included in the review had a small- to medium-sized ef-
fect on attitudes (44 = 0.47). In turn, these interventions had a significant small- to medium-sized
effect on behavior (d; = 0.38), indicating that changing attitudes led to behavior change. The
interventions were also found to have a significant small- to medium-sized effect on intentions
(d4 = 0.48). It was noteworthy that the effect of changing attitudes on intentions was larger than
the effect on behavior, consistent with attitude-behavior models, such as reasoned action theories
(Fishbein & Ajzen 2010), which posit that the effect of attitudes on behavior should be mediated
by intentions. Sheeran et al. (2016) conducted mediation analyses that indicated that the effect of
changing attitudes on behavior change was significantly, but only partially, mediated by changes
in intentions (i.e., a significant direct effect of attitude change on behavior change remained),
suggesting the presence of other nonreasoned routes through which attitude change produces
behavior change, as outlined in dual process models of behavior (Strack & Deutsch 2004).

As noted above, a distinction can be made between instrumental and experiential attitudes.
Given that experiential attitudes show stronger correlations with behavior change than instru-
mental attitudes do, they are likely to represent useful targets for engendering behavior change.
Experimental evidence in support of this proposition is provided by several primary studies (e.g.,
Carfora etal. 2016, Conner et al. 2011). Rhodes et al. (2019) conducted a meta-analysis of 32 stud-
ies in the physical activity domain that assessed the impact of interventions on affective judgements
(including experiential attitudes as well as affective judgements). Interventions were reported
to have a significant small- to medium-sized effect on affective judgements (g, = 0.43), and in
the 14 studies that also assessed subsequent behavior, a similarly sized effect on physical activity
(g+ = 0.38) was found. Importantly, the size of changes in affective judgements was predictive of
the size of changes in physical activity, consistent with the idea that changing affective judgements
produces corresponding changes in behavior.

Intentions. Several reviews have reported meta-analyses of experimental studies that assess the
impact of changing intentions on subsequent behavior change. These reviews have included stud-
ies that randomly allocated participants to a condition (e.g., intervention versus control), produced
significant differences in intentions, and included follow-up assessments of behavior. The re-
views sought to assess the extent to which changing intentions leads to corresponding changes
in behavior.

The most comprehensive meta-analytic review to date was conducted by Webb & Sheeran
(2006) and included 47 experimental studies that evidenced statistically significant differences in
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the strength of intentions between intervention and comparison conditions. On average, the in-
terventions had a medium-sized effect on intentions (4, = 0.66) and a significant, but small- to
medium-sized, effect on behavior (4, = 0.36). In contrast, 15 additional studies that did not pro-
duce significant changes in intentions (4, = 0.07) were found to have a significantly smaller effect
on behavior (d; = 0.20). Moreover, a strong correlation (» = 0.57) was found between the ef-
fect sizes for intention change and behavior change, indicating that interventions that produced
greater changes in intentions also produced greater changes in behavior. Mediation analyses fur-
ther revealed that changes in intentions partially mediated the effects of interventions on behavior
change (i.e., a significant direct intervention effect on behavior remained), suggesting the opera-
tion of other mechanisms by which intervention influenced behavior change, such as by increasing
self-efficacy.

Rhodes & Dickau (2012) conducted a similar meta-analysis focusing solely on 11 experimental
studies that targeted physical activity intentions and behavior. The interventions had a significant
small- to medium-sized effect on intention change (4; = 0.45) but only a small-sized effect on
physical activity change (d; = 0.15). These results provide weaker evidence for the purported
causal links between intentions and behavior, given the smaller effect on behavior change. En-
couragingly, Rhodes & Dickau (2012) reported a strong correlation (» = 0.50) between the effect
sizes for intention change and behavior change, again indicating that interventions that produced
greater changes in intentions also produced greater changes in behavior.

McDermott et al. (2016) reviewed 25 experimental studies that produced significant changes in
intentions related to physical activity or healthy eating and assessed behavior at follow-up. In line
with Webb & Sheeran (2006), they reported that the interventions had a medium-sized effect on
intentions (4, = 0.64) and a significant but small- to medium-sized effect on behavior (d; = 0.41).
These findings underscore the proposition that changing intentions leads to behavior change.

Taken together, these reviews provide evidence for the purported causal impact of intentions on
behavior change. In particular, interventions that change intentions also tend to produce behavior
change, and the impacts of these interventions on behavior change appear to be, at least par-
tially, statistically mediated by changes in intentions. However, the smaller magnitude of changes
observed in behavior compared to intentions signals the need to consider volitional (i.e., postin-
tentional) processes, such as self-monitoring and action planning, that may aid the translation of
intentions into action (Carver & Scheier 1982, Schwarzer & Luszczynska 2015).

Validation Moderators in Experimental Studies

In this section the moderators of the relationships of attitude and intention with behavior/behavior
change emerging from experimental studies are reviewed.

Attitudes. Sheeran et al’s (2016) meta-analysis discussed above reported tests of a limited number
of (validation) moderators of the effect of changing attitudes on behavior change. A range of pre-
dominantly methodological moderators was examined, including features and quality of the study
design, construct measurement, and sample characteristics. For example, studies with better qual-
ity randomization and blinding procedures were associated with larger-sized effects of attitude
change on behavior change. However, of more theoretical interest was the finding that the type
of behavior targeted in the interventions moderated the intervention effects on behavior. First,
interventions that sought to increase performance of a behavior (e.g., exercising more frequently)
had larger effects than those that sought to reduce performance of a behavior (e.g., avoiding un-
healthy snacks). It is likely that (the goal of) reducing is more difficult than that of increasing
performance of a behavior. Second, interventions that successfully changed attitudes had smaller
effects on prevention behaviors performed frequently (e.g., dieting) compared to infrequent (e.g.,
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cancer screening) or disease management (e.g., blood pressure self-monitoring) behaviors. This
is consistent with the idea that behaviors performed frequently in stable contexts are more likely
to come under the control of habitual rather than reflective processes such as attitudes (Gardner
et al. 2020, Ouellette & Wood 1998).

It is noteworthy that only a limited number of predominantly methodological validation mod-
erators have been tested in experimental studies. Moreover, few studies have examined conceptual
moderators of the effects of changing attitudes on behavior change, although Conner et al. (2011)
reported that the effects of messages targeting affective attitudes on exercise behavior were sig-
nificantly stronger for those who scored high on need for affect (Maio & Esses 2001) as well as
for those who scored low on need for cognition (Cacioppo et al. 1984). Future research could
usefully draw on and test the validation moderators that have been tested in correlational studies,
including attitude importance, cognitive-affective inconsistency, and temporal stability (Conner
et al. 2022b).

Intentions. In their review, Webb & Sheeran (2006) outlined three broad factors that may mod-
erate the effect of intention change on behavior change. First, the effect of changing intentions
on behavior change may vary according to study characteristics, such as the nature of the sam-
ple, although, for example, Webb & Sheeran (2006) found that the size of intervention effects on
behavior were no different for student versus nonstudent samples. Second, measurement charac-
teristics may also moderate the effect of interventions that change intentions on behavior change.
For example, Webb & Sheeran (2006) found that the length of the follow-up period moderated
the effect of changing intentions on behavior change, with larger effect sizes found for interven-
tions with short (< 11.5 weeks) versus long (> 11.5 weeks) follow-up periods. How behavior was
measured also mattered, with the larger effects of changes in intention typically observed on ob-
jective measures of behavior compared to self-report measures. Third, and of more theoretical
interest, Webb & Sheeran (2006) identified three conceptual factors that moderated the effect of
changing intentions on behavior change: (#) Interventions that changed intentions were found
to be more effective when participants had higher levels of control (rated or perceived) over the
target behavior, consistent with the findings about goal difficulty moderation discussed earlier;
(&) interventions were also more effective when the target behavior was a health-promoting ver-
sus a health-risk behavior, consistent with the prototype-willingness model (Gibbons et al. 2003),
which posits that many health-risk behaviors are reactions to social influences and situations (i.e.,
a social reaction pathway) whereas health-promoting behaviors are more likely to be the result of
reflective processes (i.e., a reasoned pathway); and (¢) interventions were less effective when the
target behavior was performed under conditions likely to promote habitual control. Ouellette &
Wood (1998) propose that when a behavior is performed frequently in a stable context, it is likely
to be under the control of habitual processes, thereby weakening the influence of more reflective
(i.e., intentional) processes. Future research could also test validation moderators that have been
examined in correlational studies, including the temporal stability (Sheeran & Abraham 2003),
strength (Conner et al. 2023), and structure (Avishai et al. 2019; Sheeran & Conner 2017, 2019)
of intentions as well as goal difficulty (Hagger et al. 2022).

ENGAGEMENT STAGE: CHANGING ATTITUDES AND INTENTIONS

The engagement stage of the EM approach involves assessing the impact of different manipula-
tions/interventions on changes in the mechanisms of action (e.g., attitudes or intentions). Research
reviewed in the previous section on testing the validation pathway highlights that attitudes and
intentions are associated with behavior change and that changing attitudes or intentions produces
corresponding changes in behavior. However, an important unanswered initial question is, Can

Conner o Norman



we change attitudes and/or intentions? In order to answer this question, we review experimental
research on whether interventions can change attitudes and intentions and how much change is
observed (i.e., engagement evidence). A subsequent question is, What factors influence the mag-
nitude of the effects on attitude and/or intention change? We review research on moderators
of intervention effects on attitudes and intentions (i.e., engagement moderators) to address this
question.

Engagement Evidence
In this section experimental studies designed to change attitude and intention are reviewed.

Attitudes. Several meta-analyses report the average effect size of interventions designed to change
attitudes. For example, Sheeran etal. (2016) reported a small- to medium-sized change in attitudes
(d+ =0.47) across 87 interventions that successfully changed attitudes. In contrast, Steinmetz et al.
(2016) reported a small-sized change in attitudes (4, = 0.24) across 70 interventions designed to
change attitudes within the context of reasoned action theories (Fishbein & Ajzen 2010). Finally,
Rhodes etal. (2019) reported a meta-analysis of 32 studies that assessed the impact of interventions
on affective judgements (including experiential attitudes) in the physical activity domain. The
interventions had a significant small- to medium-sized effect on affective judgements (g = 0.43).
Each of these reviews observed considerable heterogeneity in the effect sizes of change in attitudes,
suggesting the value of exploring engagement moderators.

Intentions. Several meta-analyses report the average effect size of interventions designed to
change intentions. For example, Steinmetz et al. (2016) reported a small-sized effect (4, = 0.34)
across 70 interventions designed to change intentions in the context of reasoned action theories
(Fishbein & Ajzen 2010). In contrast, Webb & Sheeran (2006) reported a medium-sized effect
(dy = 0.66) across 47 interventions that had a significant effect on intention change. Sheeran
et al. (2016) reported that 87 interventions that successfully changed attitudes (4, = 0.47), 21
that changed norms (4, = 0.62), and 109 that changed self-efficacy (4, = 0.65) were each asso-
ciated with medium-sized changes in intentions (4, = 0.48, 0.49, and 0.51, respectively). Finally,
Knittle et al. (2018) examined interventions that were associated with significant changes in phys-
ical activity intentions. Across 77 studies, the interventions were found to have a small-sized effect
on intentions (d; = 0.17). Considerable heterogeneity in the effect sizes of intention change was
again apparent in each of these reviews, suggesting the value of exploring engagement moderators.

Engagement Moderators

In this section general moderators of the impact of interventions on attitude and intention change
followed by work on behavior change techniques are reviewed.

Attitudes and intentions. Rothman & Sheeran (2021) highlight the behavior, the target pop-
ulation, and the context in which the intervention is administered as potential engagement
moderators, although most research attention has focused on the content or features of the inter-
vention. For example, graphic images of the outcomes of smoking have been used to increase the
effectiveness of messages to change attitudes toward smoking (Noar et al. 2016), while repeated
exposure to messages has been used to increase impacts on intention change (Keller & Lehmann
2008).

There are several excellent general reviews of the attitude change literature (e.g., Albarracin &
Shavitt 2018, Glasman & Albarracin 2006, Hamilton & Johnson 2020). Interventions to change
attitudes prominently employ persuasive messages and in-person discussions of the benefits of
behavior change (Albarracin et al. 2024). This research has drawn heavily on the Elaboration
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Likelihood Model (ELM; Petty & Cacioppo 1986, Petty et al. 2017) to examine how best to
change attitudes. In line with the ELM, considerable research supports the idea that messages with
strong, as opposed to weak, arguments produce more attitude change (Johnson & Eagly 1989),
particularly when they are carefully considered (i.e., elaborated on). Strong messages may be more
effective because they present consequences that are more positive for the message recipients, and
these effects are stronger when the motivation to process the message is high.

One area that has received attention in relation to attitude and behavior change is the extent
to which persuasive messages are matched to the characteristics of the message recipients. In a
systematic review and meta-analysis of 702 studies, Joyal-Desmarais et al. (2022) reported that,
compared to control conditions, motivationally matched persuasive messages produced small- to
medium-sized increases in attitudes (-, = 0.21), intentions (. = 0.19), and additional observed
behavior (. = 0.18). It was notable that similar effects were apparent across health, environmental,
prosocial, political, and consumer behaviors.

In contrast to the work on attitudes, there is more limited research on which content or features
of an intervention produce the greatest change in intentions, although a number of moderators
considered in the attitude literature may be relevant. For example, psychological reactance (Rains
2013) often reduces the effect of persuasive messages, although self-affirmation can be used to
increase message acceptance, with consequent effects on intentions and behavior (Epton et al.
2015).

Behavior change techniques. A prominent focus of work in the behavior change domain in the
last few years has been an examination of intervention content in terms of the BCTs included
(Michie et al. 2013). Research on BCTs in relation to how best to change attitudes and intentions
is reviewed below. Three main approaches are considered: expert consensus, literature synthesis,
and meta-analysis. Supplemental Tables 1 and 2 provide details of the BCTs linked to attitude
or intention change in the various studies reviewed in this section.

First, expert consensus studies have been conducted to identify specific BCTs, using Michie
etal.s (2013) taxonomy, that could be used to change specific determinants of behavior (including
attitudes and intentions). For example, Connell et al. (2019) asked 105 experts to rate, discuss,
and rerate links between 61 BCTs and 26 potential mechanisms of action (including attitudes and
intentions) through which BCTs might produce behavior change. The experts had at least 80%
agreement on only two BCTs that could be used to change attitudes: pros and cons, and fram-
ing/reframing. In contrast, the experts agreed (> 80%) on six BCTs that should produce changes in
intentions (targets are in parentheses): goal setting (behavior), goal setting (outcome), behavioral
contract, commitment, comparative imagining of future outcomes, and incentives (outcome).

A second, related, approach has been to chart the extent to which intervention studies describe
a purported link between a BCT and a mechanism of action. For example, Carey et al. (2019) con-
ducted a literature synthesis that coded links between 77 BCTs and 26 potential mechanisms of
actions as described in 277 published interventions. They then assessed the extent to which certain
links were described more frequently than expected. Eight BCTs were frequently linked to attitude
change as mechanisms of action: pros and cons, framing/reframing, information about health con-
sequences, salience of consequences, information about social and environmental consequences,
information about emotional consequences, material incentive (behavior), and incompatible be-
liefs. In contrast, only two BCTs were frequently linked to changes in intentions as mechanisms
of action: information about health consequences and information about others’ approval.

Interestingly, there were discrepancies between the purported links between BCTs and mech-
anisms of action identified by expert consensus and those identified through the synthesis of
published intervention studies. For example, of the eight links between BCTs and attitudes as
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mechanisms of action described in published intervention studies (Carey et al. 2019), only two
(pros and cons, and framing/reframing) were identified in the expert consensus exercise (Connell
et al. 2019). Similarly, of the six BCTs linked with changes in intentions through expert con-
sensus (Connell et al. 2019), none was described in published intervention studies more than
expected (Carey et al. 2019). In an attempt to reconcile these differences, Johnston et al. (2021)
conducted a triangulation exercise using consensus development methods with 16 behavior change
experts. Following this exercise, five BCTs were linked to changing attitudes (pros and cons,
framing/reframing, information about health consequences, information about social and envi-
ronmental consequences, and credible source), and three were linked to changing intentions [goal
setting (behavior), incentive (outcome), and information about health consequences]. A key crit-
icism of this approach is that it is primarily based on expert views on which BCTs should lead to
changes in attitudes and/or intentions. As cautioned by Johnston et al. (2021), these are hypothe-
sized links that await empirical confirmation. Thus, experimental work is needed to test whether a
specific BCT produces a change in attitudes or intentions that, in turn, produces a corresponding
change in behavior, preferably in multiple studies across different behaviors and populations and
including mediation tests.

A third approach has been to conduct meta-analytic reviews to identify the BCTs included in
interventions that are associated with greater changes in attitudes and/or intentions. For exam-
ple, Rhodes et al. (2019) tested 17 potential BCTs as moderators of the effect of interventions
on affective judgements (including experiential attitudes) in the physical activity domain. The
presence (versus absence) of six BCTs was associated with significantly smaller effects on affec-
tive judgements; these were problem solving, active planning, self-monitoring, social comparison,
prompts/cues, and pros and cons. Itis unclear why these BC'Ts should be associated with weaker ef-
fects on affective judgements, but one possibility is that they focus more on reflective/instrumental
outcomes and self-regulation strategies than on experiential consequences or reactions. Knittle
etal. (2018) examined the BCTs in physical activity interventions that were associated with signif-
icant changes in intentions. Interventions that included goal setting (behavior), self-monitoring
(behavior), information about social and environmental consequences, behavioral practice, and
mental rehearsal of successful performance were associated with significantly larger effects on in-
tention. Interestingly, of the BCTs linked with changes in intentions in the triangulation exercise
(Johnston et al. 2021), only one (setting behavioral goals) was found to be associated with increases
in intentions in Knittle et al.’s (2018) meta-analysis. Similarly, McDermott et al. (2016) coded the
BCTs included in physical activity and healthy eating interventions using Michie et al.’s (2011)
taxonomy. Only the inclusion of providing information about the consequences of behavior was
generally associated with increased intentions, whereas the inclusion of relapse prevention/coping
planning was associated with decreased intentions. Providing information on the consequences
of behavior might be expected to strengthen attitudes toward the behavior (a key determinant
of intention), whereas relapse prevention/coping planning is more focused on postintentional
processes and therefore might be expected to have a weaker effect on changing intentions.

The evidence in relation to the use of different BCTs to engender attitude and intention change
is summarized in Supplemental Table 1. This comparison reveals little overlap between BCTs
identified through expert consensus and literature synthesis exercises and BCTs identified in meta-
analyses of interventions. Considering BCTs that might be used to change intentions, the only
overlaps were for techniques focusing on the provision of information about the behavior and
on goal setting. For changing attitudes, there was no overlap between the techniques identified
through these two routes. Other meta-analyses have also examined different intervention tech-
niques but without using Michie et al’s (2011, 2013) taxonomies (see Supplemental Table 2).
However, there is little overlap with those BCTs that have been linked to changing mechanisms
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of action using BCT taxonomies, except for the use of persuasive messages/information to change
attitudes and the use of goal setting and incentives to change intentions.

Webb & Sheeran (2006) coded interventions that successfully changed intentions according
to the BCTs they used. Only the use of incentives was found to have a large effect on intentions
(d4 > 0.80), although several other BCTs were associated with medium-sized effects on intentions
(d4 > 0.50): social encouragement, pressure and support, providing risk awareness material, pro-
viding information on the behavior and outcomes, including questions on the material, specifying
a goal or target, forming a plan or implementation intention, and making environmental changes.
Many of these BCTs target constructs (e.g., attitudes, norms, perceived risk, goals, etc.) posited
as determinants of intentions in reasoned action theories (Fishbein & Ajzen 2010), protection
motivation theory (Rogers 1983), and control theory (Carver & Scheier 1982).

In their meta-analysis, Steinmetz et al. (2016) also sought to identify intervention techniques
that were associated with changes in attitudes and intentions. Only increasing skills through
advising or agreeing on how to perform the behavior was found to have a significant effect
(d+ = 0.39) on changing attitudes. In contrast, three broad types of interventions were found to
have significant effects on changing intentions: motivation (4, = 0.51), persuasion (4, = 0.35),
and planning (d; = 0.10). Interestingly, in a meta-analysis of 317 studies, O’Keefe (2021) reported
similarly sized effects of persuasive messages on attitudes, intentions, and behavior change.

In summary, while progress has been made in relation to the engagement pathway and in iden-
tifying moderators of the effects of interventions on changing attitudes and intentions, notable
gaps in our understanding remain. For example, although the number of interventions designed
to produce behavior change is rapidly increasing, many typically include multiple BCTs, priori-
tizing the changing of behavior over understanding the pathways to behavior change. As a result,
it is often difficult to isolate the effect of a specific BCT on a specific mechanism of action. A sus-
tainable and generalizable science of behavior change may be best served by experimental studies
that test single BCTs (e.g., pros and cons) on a limited number of mechanisms of action (e.g.,
attitudes) as well as behavior and by meta-analyses that estimate robust effects sizes for specific
technique—mediator links and that also test mediation and identify engagement moderators across
a broad range of behaviors and populations.

ATTITUDES AND INTENTIONS AS MEDIATORS OF INTERVENTION
STAGE-BEHAVIOR CHANGE RELATIONSHIPS

The fourth and final stage of the EM approach involves testing whether the intervention produces
behavior change through changing the proposed mechanism of action (i.e., according to a medi-
ation model). Evidence consistent with the mediation model comes from meta-analyses of the
behavioral effects of interventions that have successfully changed attitudes or intentions, which
have shown that the effects of such interventions on behavior change are partially mediated by
changes in intentions (e.g., Rhodes et al. 2021, Sheeran et al. 2016, Webb & Sheeran 2006). In
addition, a limited number of primary studies have also tested whether attitudes and intentions
(as mechanisms of action) mediate the effect of an intervention on behavior change. For exam-
ple, in relation to attitudes, Hillhouse et al. (2008) developed an information booklet based on
models of health behavior decision-making that sought to reduce indoor tanning behavior. Fe-
male students who engaged in indoor tanning were recruited and randomly allocated to receive
the booklet or to a no-intervention control condition. Participants in the intervention condition
had less positive attitudes toward indoor tanning at 1-month follow-up and engaged in indoor
tanning less frequently at 6-month follow-up compared to those in the control condition. More-
over, mediation analyses revealed that the effect of the intervention on indoor tanning behavior at
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6-month follow-up was mediated by changes in attitudes (see Chatzisarantis & Hagger 2005 for
similar effects of an intervention on physical activity via attitude change). Hillhouse et al. (2008)
also reported that the intervention had a significant effect on intentions, but they did not conduct
additional analyses to test whether the effect of the intervention on behavior via attitudes was fur-
ther mediated by changes in intentions (i.e., by serial mediation). Serial mediation has been tested
in relation to interventions designed to change behavior via changing experiential attitudes and
intention. For example, Carfora et al. (2016) tested the effect of messages targeting experiential
or instrumental attitudes in relation to eating fruit and vegetables, versus a no-message control
condition, on intentions and subsequent intake. Mediation analyses showed that the effects of the
experiential attitudes message on behavior change acted via serial mediation through experiential
attitudes and intention. Other studies have also found that the effects of experiential messages on
behavior change were mediated through experiential attitude change (e.g., Conner et al. 2011).

Intention change has been tested as a mediator in other studies (Sanderson & Jemmott
1996). For example, Norman et al. (2018) developed persuasive messages based on the theory of
planned behavior (Ajzen 1991) to target binge drinking among university students in the United
Kingdom. Approximately 1 month prior to starting university, participants were randomly
allocated to receive the persuasive messages or not and then were followed up over their first
6 months at the university. Participants who received the messages were found to have weaker
intentions to engage in binge drinking compared to those who did not receive the messages. Im-
portantly, participants who received the messages also reported consuming fewer units of alcohol
and binge drinking less frequently in their first 6 months at the university. Mediation analyses
further indicated that the effect of the intervention on alcohol consumption and binge drinking at
6-month follow-up was mediated by changes in intention (and, to a lesser extent, by self-efficacy).

A larger body of primary studies that examine attitude and intention change as mediators of
intervention—behavior change relationships is required. A particular issue is the proportion of the
effect that is mediated. Where this proportion is low, it might be useful to explore other mediators
and perhaps the moderators of mediated pathways.

ATTITUDES, INTENTIONS, AND BEHAVIOR CHANGE

This final section briefly integrates and summarizes evidence from the above sections on iden-
tification, validation, and engagement pathways through which attitudes and intentions affect
behavior change, plus their moderators in the EM approach (see Figure 1). We also highlight
areas for future research on the relationship between attitudes, intentions, and behavior change.
The considerable evidence from both correlational and experimental studies within the valida-
tion pathway generally supports the idea that attitudes and intentions influence behavior change.
In both cases, the magnitude of effects is equivalent to a small- to medium-sized effect. Although at
first blush this finding may appear disappointing, it should be judged in the context of the weaker
effects of other variables [e.g., Maier et al. (2022) suggest a lack of effect on behavior change for
nudges] and the lack of evidence in relation to the stronger effects of other mechanisms of action.
There is considerably less convergence in relation to the moderators of the associations between
attitudes, intentions, and behavior change. Only a limited number of moderators have been shown
to have effects in both correlational and experimental research. Validation moderators that have
undergone repeated tests in correlational studies are yet to be tested or remain little tested in
experimental studies (e.g., attitude and intention stability). Importantly, there are few, if any, stud-
ies testing manipulations of validation moderators. However, perhaps the most glaring gap in the
research literature in this area is a systematic exploration of the engagement pathway and the mod-
erators of the ability of interventions to change attitudes or intentions. Some research has begun
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to explore different BC'Ts as ways to change attitudes and/or intentions. Knowledge in this area
would considerably benefit from further research that examines single BCTs and their impact on
attitude and/or intention change together with the relevant engagement moderators. Such work
should also test the extent to which the effects of individual BCTs on behavior change are fully or
partially mediated by changes in attitudes and/or intentions as the hypothesized mechanisms of
action.

Such mediation tests focus on how changes in attitudes and/or intentions explain behavior
change. Such attitude and/or intention change (i.e., value change) has been the main focus in the
current review. However, recent research has contrasted this focus on value change with a focus
on activation or accessibility of a mechanism of action like attitudes or intentions (Sheeran et al.
2023). While BCTs might be used to promote value change, alternative interventions may be used
to promote activation or accessibility. Sheeran et al. (2023) point to the findings of other studies of
interventions as ways to promote activation, including goal priming (Weingarten et al. 2016), the
question behavior effect (Wilding et al. 2016, Wood et al. 2016), and implementation intention
formation (Gollwitzer & Sheeran 2025). For example, priming a relevant goal may increase the
effect of an intervention on intentions as well as on subsequent behaviors (Stroebe 2022). Whether
similar or different moderators impact the engagement of validation pathways for value change
versus activation for attitudes and intentions is an important question for further research.

A further weakness of the literature reviewed is its overreliance on studies examining health
behaviors to the exclusion of other important behaviors that we wish to change, such as envi-
ronmental, prosocial, political, and consumer behaviors. Testing whether the effects observed for
health behaviors generalize to other behaviors should be a research focus going forward (see Joyal-
Desmarais et al. 2022 for a useful example). A more general concern is the role of individuals’
engagement with a behavior change intervention. As noted by Yardley et al. (2016), individuals’
engagement with an intervention is a prerequisite for its potential effectiveness. Although the level
of engagement is not typically assessed in behavior change interventions, evidence suggests that
engagement moderates the effectiveness of behavior change interventions for behaviors such as
smoking cessation (Strecher et al. 2008). However, intervention engagement may also moderate
the effect of an intervention on the purported mechanisms of action. For example, Lippke et al.
(2016) reported that the mediated effect of a planning intervention on dietary behavior via changes
in planning was moderated by the level of intervention engagement (i.e., moderated mediation).

The focus of the current review is on two mechanisms of action (attitudes and intentions)
that have received considerable attention in relation to individual behavior change efforts. Such
an approach has the advantage of providing focused attention to two key mechanisms of action
and therefore adding to our understanding of how they impact behavior change. However, there
are at least two important drawbacks to such a focus. First, attitudes and intentions are just two
of a number of mechanisms of action relevant to understanding behavior change. Theories of
behavior change determinants (e.g., reasoned action theories, health belief model, protection mo-
tivation theory, social cognitive theory; see Conner & Norman 2015, Michie et al. 2014) include
other variables such as self-efficacy, norms, and risk perceptions that are proposed to have direct
and indirect effects on behavior. Where the effects of interventions on behavior change are not
fully mediated by attitudes and/or intentions, this might suggest the need to examine a broader
range of mechanisms of action in order to understand how the intervention produces behavior
change. This may involve, for example, looking beyond reflective influences on behavior change
to consider more implicit influences on behavior (Strack & Deutsch 2004) as well as volitional (i.e.,
post-intentional) processes that may bridge the intention—behavior gap (Sheeran 2002, Sheeran
& Webb 2016). Second, a focus on behavior change at the individual level may need to be com-
plemented by an examination of group- or system-level interventions. A recent review (Chater

Conner o Norman



& Loewenstein 2023) contrasted the effectiveness of s-level (system-level) and i-level (individual-
level) interventions and called for a focus on the former. Rather than dismissing the value of i-level
interventions, this might suggest the need to better understand which i-level interventions are ef-
fective and why. It might also point to the need to test the extent to which i-level interventions
can be enhanced by s-level interventions and vice-versa (Sheeran 2024). The former was a focus
of the current review, while the latter is an important, but as yet little explored, focus for future
research.

CONCLUSIONS

In summary, the EM approach and the OCF provide a strong theoretical framework for advanc-
ing the science of behavior change (Prestwich et al. 2024) and identifying effective interventions.
In particular, they help to identify what works (e.g., BCTSs), how it works (e.g., mechanisms of
action), and under what conditions it works (e.g., moderators). As highlighted in the current re-
view, attitudes and intentions represent important targets for interventions to engender behavior
change, given that they have a strong theoretical basis, have consistent small- to medium-sized
relationships with behavior and behavior change, can help to explain why interventions work (or
do not work), and can be manipulated in order to produce meaningful changes in behavior. Future
research needs to adopt a more systematic focus, based on experimental work, that links specific
intervention techniques to mechanisms of action and, in turn, behavior change. This work should
also consider the impact of various conceptual, methodological, and socio-structural moderators
on the links between interventions, mechanisms of action, and behavior change. This should lead
to a better understanding of what interventions work for whom, in which contexts, by what means,
and for what behaviors—that is, of how best to produce attitude and/or intention change that
results in effective behavior change (Armitage et al. 2021).
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