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Breaking Habits With
Implementation Intentions:
A Test of Underlying Processes
Marieke A. Adriaanse l , Peter M. Gollwitzer2,3,
Denise T. D. De Ridder l , John B. F. de Wit l ,4, and Floor M. Kroese l

Abstract
Implementation intentions specifying the replacement of a habitual response with an alternative response in a critical situation
can overrule habits. In three experiments the cognitive effects of such counterhabitual implementation intentions were
investigated. Results showed that implementation intentions eliminated the cognitive advantage of the habitual means in the
"horse race" with the alternative response.That is. in the control condition. the habitual means was more accessible than the
alternative means on encountering the critical situation. but this was no longer the case when implementation intentions were
formulated. However. the cognitive advantage of the habitual means was not immediately replaced by an automatic activation
of the alternative means. This suggests that formulating counterhabitual implementation intentions increases individuals'
flexibility to choose which behavior to perform in the critical situation but that actual behavior will depart from their habits
only to the extent that individuals have strong alternative goal intentions.
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A substantial part of people's daily behavior is habitual
(A arts & Dijksterhuis, 2000). Mindlessly open ing a bag of
chips when watching tei.evision, routinely ordering a beer
whcn hanging out with friends, and consistently rcaching for
a bar of chocolate when feeling sad are all examples of habits. Habits develop as pcoplc rcpcatcd ly pcrform a spccif'i c
behavior (c.g., opening up a bag of chips) in a stable situation (e.g., watching television) to pursue their goals. Th is coOCCUlTence between the situation and the behavior eventually
creates a direct mental association between the situation and
the behavior, which is strengthened each time they subsequently covary. Finally, this situation- behavior association is strengthened to the extent that when the situat ion is
encountered, the behavior fo llows aulomaticallv (Aarts &
Dijksterhuis, 2000; Bargh & Go ll witzcr, 1994; Vcrp lankcn,
2006), that is, without awareness, unintentionally, efficiently,
and with very limited controllability (Bargh, 1994).
Although habit formation allows individuals to perform
their daily routines in a very efficient maWler, it also has
negative consequences . Tndividuals' intentions may change,
for example, when someone with the habit of eating chips
when watching television decides to start eating more healthily, while the association between the situation and the

behavior remains. As the activation of the habitual behavior
on encountering the critical situation occurs automatically,
without the invo]vement of conscious .intentions, chances are
that onc will find oneself sitting in front of thc TV, stuffing a
big handful of chips into one's mouth before even remembcring thc new intention to cat more healt hil y. In fact , a
meta-analysis of studies on the intention- behavior relation
showed that the most important moderator of this relation,
and the most difficult factor to self-regulate, was the extent
of habitual control over tbe behavior. When circumstances
did not support habit formation , intentions had a large effect
on behavior (d = 0.74). However, when circumstances supported the development of habits, this elTect size dropped
substantially (d ~~ 0.22; Webb & Sheeran, 2006).
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Despite the numerous studies demonstrating how habits
arc created and affect behavior (e.g., Aarts & Dijksterhuis,
2000; Danner, Aarts, & De Vries, 2008; Verplanken & Aarts,
\999) , very little is known about effcctive ways to change
habits once they are formed. One of the few approaches
th at have been suggested to change habits is to remove
the critical stimulus th at elicits the habitual respons e or to
avoid the critical stimulus, for example by moving or
changing jobs (Verplanken & Wood , 2006). However, from
a psychological perspective it is important to understand
how people can sci f-regulate the habitual response in th e
presence of the critical stimulus. Such an approach would
also bc more practically applicablc, as in real lifc it is
often not possible to remove or avoid the critical stimulus;
most pcoplc arc unablc to avoid " fceling sad" and would
not like to quit " hanging out with friends" or "watchin g
television."

Implementation Intentions
One self-regulatory strategy that has been proposed to support
individuals in managing the critical stimulus in such a way
that they are able to act on their counterhabitual intentions is
to furnish onc 's intentions with implcmentation intentions
(Adriaanse, De Ridder, & De Wit, 2009; Gollwitzer, 1999;
Gollwitzer & Sheeran, 2006; Holland, Aarts, & Langendam ,
2006). Implementation intentions are simple action plans
stipulating where, when, and how one will perform an intended
behavior, which have been found to promote goal-directed
action (Gollwitzer, 1999). Instead of simply specifying an
end state one wants to reach, as is the case for intentions
CI intend to achieve Z"), implementation intentions specify
the where, when , and how of reaching this end state and take
the form of "If I am in situation X, then I will perform goaldirectcd bchavior Y" (Gollwitzcr, 1999). 'fo illustratc, whcn
formulating an implementation intention to support the
intention to increase one's ti'uit intake, a specific situation
that is a good opportunity to act on this intention is identifi ed
(e.g., "riding the bus home after work") and then linked to
a specific goal-directed action (e.g. , " eating an apple") in
the if- then plan, resulting in the following imp.lementation
intention: "Iff am riding the bns home after work , then r will
eat an apple."
Planning onc's goal striving in this manncr is hclpfill for
two reasons. First, by specifying a situation for enacting one 's
intentions in advance, the mental representation of this critical situation is highly accessible in memory and therefore
more easily detected as a good opportunity to act on one's
intentions. Second, by linking this critical situation to a specific goal-directed behavior in an if- then structure, the control ofthe behavior is delegated trom the self to the specdied
situational cue, resulting in automatic elicitation of this goaldirected behavior when the situation is encountered (Bayer,
Achtziger, Gollwitzer, & Moskowitz, 2009; Gollwitzer, 1999;

Parks-Stamm, Gollwitzer, & Octtingcn, 2007). Indeed,
numerous studies have dcmonstrated that impl e mentation
intentions promote the initiation of intended behaviors
(e .g ., Armitage, 2007 ; Sheeran & Orbell, 1999) and that
as a result of forming an implementation intention, th e
intend ed goal-directed beha vior is initiated immed iately
(Cohen, Bayer, Jauda s, & Gollwitzer, 2008) , effortlessly
(Brand s tatter, Lengfelder, & Gollwitzer, 2001; Gawrilow
& Gollwitzer, 2008), and without conscious intent (Bayer
et aI., 2009).

Implementation Intentions
as a Strategy for Breaking Habits
Scvcral authors havc notcd that habits and implementation
intentions seem to instigate similar automatic responses that
. diner only in origin, that is, whether they are the result of
repeated action (i .e., habits) or reflect conscious planning
(i.e. , implementation intentions; e.g., Aarts & Dijksterhuis,
2000). Based on this similarity, it has been suggested that
implementation intentions could be used not only to promote
the initiation or new, wanted behaviors but also to break existing unwanted habits . Specifically, it has been argued that when
attcmpting to alter cxisting behavior pattcrns, implementation
intentions could be used to link a new, desired behavior to
the situation that previously triggered the habitual behavior
(Adriaanse et a!., 2009; Gollwitzer, 1999; Gollwitzer &
Sheeran, 2006; .Holland et aI. , 20(6). For example, a person
who is aware that she or he tends to eat chips when watching
television can use this information to formulate the following
eounterhab itual implementation intention: "Jf T am watching television and I want a snack, then I will reach for the
fruit bowl and take an apple."
Indeed, in addition to the large body of studies demonstrating the efficacy of impl ementation intcntions in promoting the initiation of new bchaviors, evidence underscoring
the potential of these counterhabitual implementation intentions in breaking existing habits has started to accumulate
in recent years. Counterhabitual implementation intentions have been found effective in changing several types
of habits, such as recycling habits (Holland et aI., 2006),
reducing switch costs in a task-switching paradigm and
overcoming the automatic effects of spatial location in
a Simon task (Cohcn ct aI., 2008), rcducing automatic stcreotypical thoughts (Stewart & Payne, 2008) or limiting
the behavioral expression of implicit stereotypes (Mendoza,
Gollwitze r, & Amodio, 20 I 0), reducing spider fear in
spider phobics (Schweiger Gallo & GoUwitzer, 2007 ;
Schweiger Gallo, Keil, Mcc..' l.llloch, Rockstroh, & Gollwitzer,
2009), reducing prompted disg ust reactions (Schweiger
Gallo et aI. , 2009), decreasing unhealthy snack consumption
(Adriaanse et aI., 2009), and reducing smoking behavior
(but only for peopl e with weak or moderately strong s mokin g habits ; Webb , Sheeran , & Luszczynska, 2009) .
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Processes by Which Implementation
Intentions Overrule Habits
Taken togcther, recent studies provide compelling evidence
for the notion that implementation intentions that link a
critical cue for a habitual response to an alternative respons e
can effectively overrule habitual responses. Nevertheless,
studies to date have been mainly concerned with establishing
effects on behavioral outcomes, such as eating less unhealthy
snacks (Adriaanse et aI. , 2009) or recycling plastic cups
(Holland et aI., 2006) , and did not address the cognitive
effects of formuJating eounterhabitual implementation intentions. In the present article, we aim to address this lack of
understanding of underlying cognitive processes to gain further understanding of how imp lementation intentions help
the new response to win the "horse race" with the habitual
response.
Using an horse race metaphor, we hypothesize that the formation of a counterhabitua l impJementation intention cancels
out the cognitive advantage of the habitual over the alternative
means ill w inning the race. This hypothesis is in line with earlier findings. Several studies have shown that one ofthe mechanisms underlying the efficacy ofirnplementation intentions is
that thcy create a strong association bctween the cue and the
response specified in th e if- then plan (Bayer et aI., 2009;
Gollwitzer, 1999; l'arks-St,unm et aI., 2007; Webb & Sheeran,
2007,2008).
Howcver, an intriguing and novel question then is why a
new response would win the race with an old response
when implementation intentions arc geared toward breaking a habit. Holland and coll eagues (2006) suggested that
the newly created association between the situation and the
alternative response may be stronger than the old association between the situation and the habitual action. However,
it rcmains to be established whcther a single act of pl anning can actually outweigh prolonged behavioral repeti tion. Although the assoc iation between the situation and
the alternative response may-as we argue above- indeed
be strengthened as a result of the counterhabitual implementation intention, it is unlikely that it is strengthened to such
an extent that, without any changes to the situation-habitua l
response association, it will outrun the activation of the
habitual response.
A further possibility suggestcd by Hoiland and colleagues
(2006) is that the formation of a eounterhabitual implementation intention inhibits the habitual response because it
interferes with the alternative response specified in th e
implementation intention. This suggestion seems plausible
when considering previous th eo retical and empirical work.
Kruglanski et al. 's (2002) goal systems theory in particular
offers a supportive conceptua l rationale. Goal systems theory assumes that means that arc instrumental in attaining a
goa l arc connected to this goal by a facilitative link, whereas
the connection between two alternative means to achieve th e

same goal is inhibitory (Kruglanski et aI. , 2002). I n other
words, according to goal systems theory, if a goa l activates
one means, the activation of an alternative means for this
goal is inhibited. Rclatcd to this notion are findings that
inhibitory links exist between two subgoals serv ing th e
same overarching goal (in which case the two s ubgoa ls
cou ld be considered the means for attaining the overarching
goal; Shah, Friedman, & Kruglanski, 2002). In a ddition,
research by Danner, Aarts, and Dc Vries (2007) ha s shown
that when partieip,mts repeatedly retrieve one means for a
specific goal, competing means for this same goal become
inhibited.
Stil l, the current rescarch is not concerned with goalmeans re latio ns but rather with associations between si tuations and behavioral respon ses. Nevertheless , it is
generally agreed that habit formation is the result of
repeatedly performing a certain behavior (e.g. , eating
chocolate) in the same concrete situation (e .g. , feeling
sad) to attai n a specific goal (e.g., to soothe oneself) , and
that only after some repeated occurrence the behavioral
response becomes triggered directly by the situation
(Verplanken , 2006). It thus seems appropriate to extrapolate suggestions fi'om goal systems theory (Kruglanski
et aI., 2002) and findings by Shah ct al. (2002; Danncr
et aI. , 2007) to situation- behavior associations. If this parallel can indeed be drawn, this wou ld engender strong
conceptual support for the idea that when a situa ti ona l cue
becomes strongly linked to a n ew behavior through the
form ation of a counterhabitua l impl ementation intention,
the link with the old habitual behavior is weakened simultaneously, and these combined effects yield our hypothesized result of the habitual means no longer having an
advantage in the race with the alternative means.

Research Overview
Three studies were designed to investigate our hypothesis. In
Study I, participants formulated implementation intentions
that either specify the replacement of a habitual snack they
usually take at home by an alternative snack or that specify
the replacement of a habitual drink they usually take .in a bar
by an alternative drink. A pilot study indicated that these are
goals that students, the participants in our studies, frequently
pursue in this context, and for which they generally usc
strong habitual means. The strength of' the cue- response
assoc iations will subsequently be assessed in a primed lexical
decision task. Study 2 is similar to Study I, except that
thi s time participants were specii:ically asked to plan to
replace their habitual snack or drink by a healthier alternative.
In Study 3, the focus is on entirely personal habits; participants were asked to generate not only their own personal
habitual and alternative snacks but also their own personal
critical cue f()r snacking. In addition, a more stringent control
condition was put in place.
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Study I
In Study 1, a primed lexical decision task is used to compare
the accessibility of the habi tual response and the alternative
response on encountering the critical cue between a control
condition and a counterhabitual implementation intention
condition.

Method
Participants. Tn exchange for €3 or course credit, 64 female
students participated. I After excluding 3 participants because
they wcre very slow in responding to the four targets in the
primed lexical decision task (SD > 3.5; n = 2) or because they
indicatcd to havc bccn awarc of thc primc-targct rclation in
the lexical decision task (1/ = I), the final sample consisted of
61 pmticipants with a mean age of 19 .90 years (SD = 1.94)
and a mean BMT of 21.28 (SD = 2.67).
Procedure and design. The experiment bad a 2 Type of
Means (habit vs. alternative) x 2 Strategy (implem entation intention vs. control) within-subjects design and consisted of threc tasks. Participants started with a
means-ge neration task in which they generated th ei r
habitual and an alternative means for snacking at hom e
and drinking in a bar. Half of the participants were then
asked to formulate an implementation intention to replace
their habitual snack by an alternative snack, and the other
ha lf of the participants were asked to formulate an implementation intention to repl ace their habitual drink by an
alternative drink. So for which behavior (snacking at
home or drinkin g in a bar) the implementation intention
was formulated was counterbalanced across participants.
Last, a primed lexical decision task was employed to measure the accessibi lity of the two habitua.l and the two alternative means. All tasks were completed on a desktop
computer, and participants were seated in individual
cubicles.
Means-generation task. In the means-generation task, participants were asked to provide a habitual and an alternative
means for each of two situations: "snacking when being at
home" and "drinking in a bar." After the habitual meaDS was
generated, participants listed an alternative means: They were
asked which snack/drink they would cat/drink in this situation (at home or in a bar) if thcir habitual means were not
available. These idiosyncratic habitual and alternative means
were subsequently used as target stimuli in the primed lexical
decision task.
Implementation intentions. After particip,mts had generated
their two habitua l and two alternative means, they were asked
to form an implementation intention for replacing one of their
two habitlwl means by the corresponding alternative means.
Which of the two alternative means (i.e. , the alternative
means for snack ing or the alternative means for drinking) was
supported by a counterhabitual implementation intention was

counterbalanced between participants. The formulation of the
implementation intcntion was designed in such a manner that
the critical situation for the habitual means (i .e ., being at
home or being in a bar) was linked to the corresponding alternative means (e.g., fruit or soda, respectively).
The [ormation of the counterh abitual implementation
intention was introduced in the next task . To increase commitment to the implementation intentions formed, participants were told the following story:
Flexibility is a very benefi cial trait to have . People
who have various meaDS for the same goal are much
morc likely to ach ieve thcir goals. They are much
more efficient and effective in achieving th e ir daily
goa.ls. In order for you to become more efficient and
effective, we would like you to make a plan which
will increase your capacity to be t1exible.
Then, participants received the following instructions to
form the implementation intentions :

Screen J: At the start of this study you indi cated that
you usually take [habitual means] to snack/drink
when you arc at homclin a bar. Now we would Iikc
to ask you to plan to take [alternative] next week
every time that you are at home/ in a bar and want
to snack/drink.
Screen 2: The p.l an we would like you to make has
the following format: " Tf T am at home/ in a bar,
and I want to snack/drink then I will take [alternative]. " Please repeat this statement in your
mind a few times . This is important becaus e we
would like you to try and stick to your plan in the
coming week.
Screen 3: Now please try to envis ion 'yourse lf
acting out your plan: '"If [ am at home/ in a
bar, and 1 want to snack/drink then I will take
[alternative]. "
Screen 4: Now please type the plan you just envisioned
yourself acting out below.

Primed lexical decision task . Before starting the primed lexical decision task, which was presented as a separate study,
participants were told that in this task they should press a left
or a ri ght key to indicate as quickly and accurately as possible if a presented word was an existing word or not (which
key cOlTesponded to "word" and which to "l1onword" was
counterbalanced across participants). Participants were
informed that this task could include words they had generated in the previous experiment. This was done to ensure that
participants would not be surprised to see these words and
therefore respond slower. Participants started with a practice
run, consisting of cight trials, before moving on to the actllal
prim ed lexical decision task.
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A trial in the primed lexical decision task started w ith a
fi xation cross (1 ,000 ms). Thcn, participants werc prescntcd
with a word (50 ms), wh ich in case of the critical targets (the
four means) was the critical situation (" homc" or "bar"). Fo llowing this prime, a string ofx 's (,·xxxxx . . .") was presented
as a backward mask (700 ms), and then the word or nonword
that participants were supposed to respond to by pressing on
a left or right key appeared on screen. After participants
responded, a bl ank intertrial screen (2,000 ms) was
presented.
The primed lexical decision task encompassed 32 trials.
Targets included the four means participants had generated,
four irrelcvant words (stairs, clock, saddle, wheels) , and
eight nonwords (all targets were presented twice, once in
Block 1 and once in Block 2). Primes included the situations
of home and bar (the idiosyncratic means where always preceded by the corresponding situation prime) or one of four
itTelevant words that were related to the itTelevant ta rgets
(e.g., tower for clock).
Although using idiosyncratic material all ows us to t1l.lly
test the cognitive effects of implementation intentions on personaf habits, a drawback of this method is that the number of
critical tri als is limited to the number of options generated by
the participants (i .e., four target means, in th is case). Howevcr,
previous work on the activation of the mental representation
of goals and plans has successfully used only very few clitical
trials as well (e.g., Adriaanse, Van Oosten, Dc Ridder. Dc Wit,
& Evers, 2011 ; Fishbach, Friedman, & Kruglanski, 20(3). In
fact, Adriaanse, Van Oosten, et al.'s (20 II) ti ndings indicated
that a study including a simi lar limited number of critical trials
(Study 1) yielded results that wcre comparable to a study that
included more critical trials (Study 2).
Debrieftng. At the cnd of the expcriment participants wcre
asked to wri te down anything th ey noticed about the experiment. Also, participants' demographic characteristics were
assessed (including height and weight) and parti cipants were
debriefed, thanked for their participation, and reimbursed
w ith €3 or course credit.

Results
A repeated measures ana lysis of variance (ANOVA) was performed with Type of Means (habit vs. alternative) and Strategy (implementation intenti ons vs. control) as w ithin-subjects
variables and th e natural log transformed reaction times
for critical targe ts (i.e. , the four means) to which subjects
responded conectly (95% oftrials) as the dependent variable 2
In this ana lysis, reaction times for the two behaviors (snacking
at home vs. drinking in a bar) were thus combined so that
each participant had a score for each of the four targets
(habitual means- control, alternative means-control , hab itual means-implementation intention, alternative meansimpl ementation intention) . This combin ing of reaction times
for th e two behaviors was justified as a simi lar analysis in

Table I. Mean Response Latenc ies and Standard Deviati ons of
the Habitua l and N onhabitual Means, Study I

Contl'Ol

M

SD
Implementation intention

M

SD

Habitual
means

Alternative
m eans

621.00
161 .98
649.46
165.60

675.40
276.39
638.34
197.79

which Behavior (snacking at home and drinking in a bar) was
included as a between-subjccts facto r, did not y ield any significant two-way or three-way interactions with behavior (all
ps > .28) ind icating that countcrba lanc ing was effective and
effects were similar for both behaviors.
The 2 Ty pe of Means (habit vs. alternative) x 2 Strategy
(implementation intentions vs. control) A NOV A revea led
no significant main effects, Fs < 1, but did show a significant cross-over interaction of Type of Means x Strategy.
F(l , 57) = 4.39, P < .05,
= .07. Simple main effects
within the control cond ition revealed that participants
reacted quicker to th e habitual means compared to th e alternativc mcans, F(! , 59) ·" 4.28, p < .05, '11,,2 ., .07. Howcver,
in the impl ementation intention conditi on, there was a nonsignificant effect of type of means in the other direction,
p = . 10 (see Table 1 for nontransformed mean response
latenci es).

11/

Discussion
We observed that form ing counterhabitual implementation
in tentions had the hypothesized result that the hahitualmeans
no longer had a cognitive advantage over the alternative means.
One limitation of Study I is that goal commitment was not
assessed. This is important because previous research has
indicated that overall levels of goal intentions at'teet the etleetiveness of implementation intention in te rventions (S heeran,
Webb, & Go \lwitzer, 2005) .
Another limitation is th at, after close inspection, we found
that the habitual an d alternative means that participants generated for each of the situations were in general equa lly healthy
or unhealthy (e.g., "chocolate" as the habitual means for snacking and "cookics" as the altern at ive mcans for snacking). In
real li fe, and in previous studies on counterhab itual implementation intentions (e.g. , Adria,mse et aI. , 2009; Webb et aI.,
2009), the habits that people aim to change usually relate to
replacing unhealthy responses by more healthy responses,
such as rep lacing chocolate by apples. Rep lacing chocolate
by cookies might be easier than replacing chocolate by apples,
as cookies may be more sim ilar to chocolate in terms of their
hedonic valuc than apples and may therefore already be more
strongly linked to the critical situation. To tcst the cognitivc
effects of implementation intentions specifying to replace an
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unhealthy habitual response with a healthy alternative, a second study was conducted.

Study 2
In Study 2 it was tested whether our hypothesis could also be
supported for implementation intentions linking a healthier
alternative to a critical situation. Measures of habit strength and
healthiness of th e means were included to assess whether the
mcmipulation in the means-generation task was successtul.

Method
Participants. In exchange for €3 or course credit, 34 female
stud ents participated. After excluding 4 participants bccausc
they were very slow in responding to the four targets in the
primed lexical decision task (Sf) > 3.5; n = 1) or because they
indicated to have been aware of the prime-target relation in
the lexical decision task (n = 3), the final sample consisted of
30 participants with a mean age of20.70 years (Sf) = 1.73)
and a mean BMI of21.64 (SD = 2.34).
.
Procedure and design. The procedure and design were s imilar to Study 1. The ex periment again had a 2 Type of Means
(habit vs. a lternative) x 2 Strategy (implcmcntation intcntion
vs. control) within-subjects design and consisted of three
tasks: the means-generation task, tbe forming of implementation intentions, and th e primed lexical decision task.
Means-generation task. The means-generation task was
similar to Study I except that this time participants were
asked to generate alternative means which were h ealthier
than their self-generated habitual means for snacking when
being at home and drinking in a bar.
Implementation intentions. The impl ementation intention
formation task was also simi lar to Study I, except for the
cover story. This tim e no cover story about flexibility was
required as participants were informed that the plan to take
their alternative snack or drink next week served the purpose
of helping them snack or drink more healthi ly.
Primed lexical decision task. The primed lexical decision
task was si mi lar to Study 1. Again, the primed lexical decision task encompassed 16 different targets; the 4 means pm:ticipants had generated, 4 irrelevant words and ii lJonwords,
and each of the 16 trials were presented twice (once in each
of two blocks). Likc in Study I, thc 4 trials including thc
means participants had generated as targets were always preceded by the corresponding situation, whereas the 4 irrelevant
words were preceded by a related word. The nonwords were
preceded by the same primes that were also used for the 4
targets and the 4 irrelevant words.
Measures. Several assessments were added . First, after the
means-generation task, participants were asked to indicate for
each of the four means (a) the frequency of using the mcans
("How often did you snack on/drink [means] at homeli n a bar
in the past four weeks?") and (b) the stability of the situation

whcn using the means ("How similar are the circumstances
evelY time you snack on/drink [means] at home/ in a bar?") ,
which was assessed usin g 9-poin t scales rang in g from 1 (vel)'
different circumstances) to 9 (vel)1 similar circumsta/lces).
Habit stl'ength was then calculated by multiplying th e frequency
and stabili ty scores (Danner et aI. , 2008).
Subsequently, participants were asked to indicate the
extent to which they were committed to the goals outlined in
the description of the study ("How committed are you to
your plan to cat less unhealthy snacks/drink less unhealthy
drinks in th e comi ng days") , w ith responses given on a
5-point scale ranging from I (totally disagree) to 5 (totally
agree). Participants wcrc a lso askcd to rate th e hcalthincss
of each ofthe means ("How healthy is [m eans]?") on 5-poin t
sca lcs ranging from I (velY unhealthy) to 5 (velY healthy).
Debriefing . Procedures for debriefing were sim il ar to
Study I.

Results
Descriptives. Participants were committed to cat less
unhealthy snacks or drink less unhealthy drinks in the coming
days (M =' 3.20, SD = 0.85).
Manipulation check: Habit strength. A rcpeatcd mcaslU'CS
ANOVA was perfonned with Type of Means (habit vs. alternative) as a within-subjects factor and habit strength as dependent variable. This analysis revealed that our manipulation
was effective: There was a significant main effect of Type of
Means, F(I, 29) = 9.78, p < .01,
= .25, indicating that overall the habitual means (M = 57.87 SD = 31.22) were rated
higher on habi t strength than the altcmativc means (M= 35.33,
Sf) = 34.60).
Manipulation check: Healthiness. A similar repeated measures AN OVA was performed on healthiness. This analysis
revealed th at our manipulation was a lso effective with
respect to healthiness: We found a significant main effect of
Type ofMeans,F(1, 29) = 71.35,p < .0 1,
.71, indicating
that overall the habitual means (M = 2.20, Sf) = 0.66) were
rated as less hea lthy than the alternative means (M = 4.01 ,
Sf) = 0 .95).
Main analyses. A repeated measures ANCOV A was performed for th e natural log transformed reaction times for
targets to wh ich subjects responded correctly (96%), with
Typc of Means (habitual vs. altcrnative) and Stratcgy
(implemcntation intentions vs. control) as within-subjects
variables (for mean l1ontransformed response latencies, see
Table 2) and commitment as a covariate as this vari ab le
correlated with our dependent measure. Similar to Study 1,
reaction times for the two behaviors (snacking at home and
drinking in a bar) were combined so that each participant
had a score for each of the four ta rgets (habitual meanscontrol, alternative means-control, habitual means- implementation in tent ion, a lternativc means- impl ementation
intention) . Again , a repeated measures ANCOV A in whi ch
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Table 2. Mean Response Latencies and Standard Deviations of
the Habitual and Nonhabitual Means. Study 2

Control
Implementation inte ntion

M
SD
M
SD

Habitual
means

Alternative
means .

603.26
128.69

654.21
2 19.98

681.00
314.19

623.66
158.72

Behavior was included as a between-subjects factor indicated that combining the reaction times for the two behaviors was justified, as this ana lysis did not y ie ld any
s ignificant two-way or three-way interactions with Behavior (allps > .15).
The analys is revealed no sign ifi cant main ctfects, Fs < 1,
but did reveal a significant t\l\Io-way interaction of Type of
Means x Strategy, F(l. 27) = 4.01 , p = .05,
= .13. Simple
comparisons showed that participants reacted marginally
significantly quicker to the habitual means compared to the
alternative means in the control condition, F(I, 28) = 5.32,p =
.06, 11,/ ,= .07. However, in the impl ementation intention
condition there was a nonsignificant ctfect of typc of means
in the other direction, {I . 1R.

11/

Discussion
Results from Study 2 sbowed that implementation intentions
linking a critical cue for the habitual response to a healthier
alternativc can alter the chances for the habitual and alternative responses of winning the horse race for activation on
being primed with the critical cue. Similar to Study I, when
not forming a counterhabitual implementation intention, the
habitual means was more accessible than the alternative
means on encountering the critical cuc, but after forming
counterhab itual implementation intentions this was no longer the case. Study 2 thus replicated results from Study I and
extended our previous findings by showi ng that this effect
can also be found when implementation intentions are aimed
at replacing an unhealthy habit with a healthier alternative.
However, the present findings do not rule out the poss.i bility
that simi lar effects could also be obtained by merely instructing participants to form strong intentions rather than by formulating implementation intentions. Therefore, a third study
was conducted to address this issue .

Study 3
In Study 3 the implementation intention condition was compared to an intention only condition to provide a more stringent
test of our hypotheses. Moreover, the effects of implementation
intentions on entirely personal critical cue-habitual response
and personal critical cue-alternative response associations were
assessed, rather than using preeoded critical cues.

Method
Participants. Tn exchange for €3 or course credit, 80 femal e
students participated. After excluding 3 pmticipants with extreme
scores on one of the two targets (SD > 3.5) and 2 participants
with eXU'eme scores on habit strength (SD > 3.5), the final sample
cons isted of 75 participants with a mean age of 21 .20 years
(SD = 1.85) and a mean BMl 01'21.91 (SD '~ 2.34).
Procedure and design. The experiment had a 2 Type of
Me,Uls (habit vs. alternative; within subjects) x 2 Strategy
(goal intention vs. goal intentio n + implementation intention ;
between subjects) design. Similar to Studies 1 and 2, the
experiment consisted of three tasks, a means-generation
task, a forming implementation intentions task, and a primed
lexical decision task, wh ich were performed on a computer
in separate cubicles.
Unlike Studies I and 2, in this study, only the goal of snacking was used. This was deemed necessary as a pilot study in
which two goals were used (snacking and drinking, s.i milar to
Study I and 2) indicated that the personal critical cues participants listed for unhealthy snacking were often similar to the
personal critical cues for unhealthy drinking. As such crossover associations between the two goals would severely distort results in the primed lexical decision task, it was thcreforc
decided to use only the goal "snacking" in Study 3.
Means-generation task. Tbe means-generation task was
simil ar to Study 2, except that this tim e only means for the
goal of snacking were used. Moreover, after generating their
habitnal snack, participants were now asked to generate a
critical situation for eating this habitual snack themselves.
Participants were instructed to describe in one word the critical situation for eating their habitual snack and were told that
this critical situation should represent their most frequently
occurring reason for eating the habitual snack (Adriaanse
ct a I. , 2(09). Furthermore, participants were told that th is
criti cal cue could be anything, such as a time of day, a
feeling, a place, an activity, or certain company. Similar to
Study 2 , participants were then asked to generate a healthier
alternative snack that they could eat whenever they encountered their critical situation.
Implementation intentions. Participants in both conditions
were asked to first formulate a goa l intention to eat less or
their habitual snack. They were asked to commit themselves
to this intention and to repeat it to thcmselves several times.
Participants in the impl ementation intention condition were
then asked to supplement this goal intention with a counterhab itua l implementation intention. Instructions for formulating the implementation intention were similar to Study 2 .
Primed lexical decision task. The primed lexical decision task
was similar to Studies 1 and 2, but because only means for
the goa l of snacking were included in this study, the 16 targets
now entailed, next to 8 nonwords, 2 means and 6 irrelevant
words (slairs. dock, wheels. klleecap,j'eny, platform). Again,
each of the 16 trials was presented twice (once in each of
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two blocks), and the critical targcts (the two snacking mcans)
""ere always preceded by the corresponding situation, whercas
the 6 irrelevant words were preceded by a related word
(e .g. , tOlVer-clock).
Measures. The same assessments for habit strength, goal
commitment, and healthiness that were used in Study 2 were
included. However, goal comm itment was now assessed
using three items ("I intend/plan/want to cat less unhealthy
snacks in the comi ng days"), with response scales ranging
fi'om 1 (totally disagree) to 5 (totally agree) , Cronbach 's a =
.89. Tn addition, the hedonic value of each of the two means
was assessed to control for unintended differences in hedonic
value between th e two conditions. For both means the
hedonic value was assessed by three items ("Eating [means]
is tasty/cnjoyable/pleasant") that could be answcred on 5-point
scalcs ranging from I (t()tal~y disag ree) to 5 (rotally ag ree),
Cronbach's as = .81.
Debriefing. Procedures for debriefing were simil ar to Studies I and 2.

Results
Descriptives. On average, participants had strong intentions
to cat fewer unhealthy snacks (M · · · ·· 3.95, SD ' 0.68). Participants rated both the habitual snack (M = 4.25, SD = 0.50) as
weJl as the alternative snack as having high hedonic value
(M = 3.93, SD = 0.58).
Randomization check. Separate ANOYAs for age, BMl,
intention, hedonic value of the habitual means, hedonic value
of the alternative means, mean reaction time to nonwords, and
mean rcaction time to neutral words with Strategy (intention
vs. intention + implementation intention) as the independent
variable were performed to check whether randomization was
successful. None of the ANOYA's showed any significant
cffccts, indicating successful randomization.
Manipulation check: Habit strength. A repeated measures
ANOYA was performed for habit strength scores with Type
of Means (habit vs. alternative) as th e within-subjects variable and Strategy (intention vs. intention + implementation
intention) as a between-subjects variable. This analysis
revealed that our manipulation was effective, as there was a
main effect of Type of Means, FC1, 73) = 47.77, p < .01 ,
11/ = .40, indicating that overall the habitual means (M = 60.96,
SD = 40.25) werc ratcd highcr on habit strcngth than the
alternative means (M = 26.37, SD = 29.1 1). There was no
significant Type of Means x Strategy interaction, p = .J2,
indicating that the effect of Type of Means on habit strength
was equally strong across the two strategy conditions.
Manipulation check: Healthiness . A similar repeated measures analysis was performed 011 healthiness. This analysis
revealed that onr manipulation was also effective regarding
perccived healthiness, as there was a main effect of Type of
Means, F( 1, 73) ' 404.74, P < .01 , 11/ . . . . .85 , indicating that
overall the habitual means (M = 2.01 , SD = 0.65) were rated

Table 3. Mean Response Latencies and Standard DeViations of
the Habitual and Nonhabitual Means, Study 3

Control
Impl ementation intention

M
SD
M
SD

Habitual
means

Alternative
means

599. 14
175.82
646.42
22 1.43

698.78
348.05
624.28
155.57

as less healthy than the alternative means (M = 4.32, 5;D =
0.74). There was no significant Type of Means x Strategy
interaction, p = .64, indicating that the effect of type of
means on healthiness was equal across the two strategy
conditions.
Main analyses. A repcated measures ANOY A was performed for the natural log transformed reaction times of
trials to which subjects responded correctly (96%) with
Type of Means as the within-subjects variable and Strategy
as the between-subjects variables (for mean nontransformed response latencies, see Table 3). This ana lys is
revealed no significant main effect of Type of Means, p ""'
.14, but did reveal a significant interaction of Type of
Means x Strategy, F( I, 73) ' 4.64, p < .05, 11/ . . . . . .06. Simple comparisons within the two strategy conditions revealed
that whereas in the goal intention condition participants
reacted significantly quicker to the habitual means compared to the alternative means, F( 1, 38) = 5.02, p < .05 ,
11/ = .12, there was a nonsignificant effect of Type of
Means in the other dircction within the implementation
intention condition, F < 1.

Discussion
Study 3 replicates findings from Studies I and 2, as again a
signitieant Type ofMeons x Strategy interaction was found,
indicating that after formulating a counterhabitlwl implementation intention the habitual means no longer showed a
stronger mental link to the critical situation than the aHernative means. It is important to note th at as participants chose
their own habitual snacks as well as their most important critical cue for eating this habitual snack, the habits (cue-habitual
means associations) that participants generated were stronger and thus more dinicult to change eomparcd to thc previous two studies: In Study 3 the ditference in mean habit
strength for the habitual versus alternative means was about
1.5 times larger than in Study 2, even though in both studies
participants were reqllired to generate a healthier alternative.
Nevertheless, even for th ese strong habits, the impl ementation intentions resulted in the intended outcome: After
formulating a counterhabitual impl ementation intention, the
habitual means no longer h ad a cognitive advantag e in
the horse race with the alternativc means on cncountering
the critical cue.
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General Discussion
Recent research has convincingly shown that impl ementation intentions can be effective in overruling hab itua l behaviors when speci fying that the habitual response shall be
replaced with an alternative new response once the critical
situation is encountered (Adriaanse et'a 1. , 2009; Co hen
et aI. , 2008; Holland et aI. , 2006; Mendoza et aI. , 2010;
Schweiger Gallo et aI. , 2009; Schweiger Gallo & Gollwitzer,
2007; Stewart & Payne, 2008). In the present research, we
investigated the cognitive effects of {()rming counterhabitual implementation intentions to increase the understanding
of what makes counterhabitual implementation intentions
such effective tools to overrule habits. We hypothesized that
as a consequencc of formin g a cou nterhabitual impl ementation intention, the associative link betvveen the cue and the
alternative response is strengthened while the cue-habitual
response link is simu ltaneously inhibited, and that these
effects combined cancel out the advantage of the habitual
over the alternative means once the race is started on cue
activation.
Three studies were conducted to investigate our horsc
race metaphor hypothesis. Study 1 suppo rted this hypothesis
by showing that although in the control condition the habitual means was more accessible than the alternative means, in
the imp.lementation intention condition this was no longer the
case. Study 2 replicated these findings for implementation
intentions that linked the critical cue for a habitual response
to a healthier alternative. Last, in Study 3 habits were entirely
idiosyncratic as participants were now required to also self..
generate th e critical cue for their habitual snack. This is an
important addition to Studies I <md 2, as recent research has
indicated tbat, to be most effective, counterhabitual implementation intentions should target truly personal critical cues
that represent the actual reason for th e habitual bchavior
(Adriaanse et aI. , 2009). Similar to in Studies I and 2, results
supported our hypothesis: In the implementation intention
condition the advantage of th e habitual means over the alternative means was eliminated.
Taken together, the present s tudies illuminate the cognitive effects that may be induced by formulating counterbabitual implementation intentions and thus shed some li ght
on the processes that may underlie the efficacy of implementation intentions in breaking habits . Our resul.ts show
that implementation intentions that link a critical cue for a
habitual response to an alternative response cause the habitual and alternative means to become equally accessible.
This signifies that, as a result of formulating eounterbabitual implementation intentions, individual s can return to
the type of action control that existed before any habit was
created in the first place-that is, th ere is no habitual
response that can easily outrun other responses . It is important to note, however, that our tindings also suggest that the
formation of a counterhabitual impl ementation intention

docs not immediately replace the old habit by a new habit,
as the alternative means docs not become signi ticantly
more accessible than the habitual means on eue activation.
In other words, the old habitual and the new alternative
responses are no w truly competitive in winning the race of
ea rly activation.
However, although a new hab it is not created as a direct
result of forming a counterhabitual implementation intention, it is most likely only a matter of time before a new habit
is established. In the first instance, fix implementation intentions to show their effects, a strong goal intention to use an
alternative means is still required to quickly activate the
alternative means in the critical situation. If this new altcrnative means is subsequently repeatedly choscn in th e critical
situation , thc mcntal link bctwccn thc si tu ation and this ncw
means is strengthened further, which eventually will lead to
the automatic activation of this means on encountering the
situat ion (A arts & Dijksterhuis, 2000; Verplanken, 2006).
The presence of a strong goa l intention is then no longer
required to back lip the respective impl ementation intention;
in other words, a new habit has been formed .
The present tindings underscore the importance of establishing strong goal intentions in nlture research and interventions
that scck to apply thc forming of implementation intentions to
overcome unwanted habits. That is, when the habitual and the
alternative responses have equal chances ofwinnillg the cognitive horse race, actual behavior will depart from habits only
to the extent that individuals have strong alternative goal
intentions. Although most studi es that employ the formation
of implementation intentions to support the initiation of new
behaviors already ensure that participants hold strong underlying goal intentions (Sheeran, Webb, ct aI., 2005), for implementation intentions aimed at diminishing existing habits the
importance of goal intentions Illay easily be overlooked. As
habits arc usually equated with automaticity and a lack of
conscious control (Aarts & Dijksterhuis, 2000), intentions
may not be perceived as important. The present research,
however, stresses the importance of strong intentions in interventions using counterhabitual implementation intentions to
break hab its.

Limitations and Suggestions for Future Research
Scverallimitations havc to bc notcd. First, our studies included
women only as we expected that resu lts may be different
for men (e .g. , beca use of a weaker motivation to eat less
unhealthily among men). Future research is therefore necessary
to investigate whether the obtained results will also hold ill a
male sample .
Second, although the present studies contribute to our
understanding of the cognitive effects of implementation
intentions targeting w1wanted habits, an ultimate test of the
importance of underlying processes involves simultaneously investigating both cognitive and behavioral effeets
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and establishing their relation to eaeh other. Although future
research should be conducted to relate cogn itive effects to
behavioral outcomes, it is, however, important to note that a
direct relation between changes in the cognitive accessibility of means and changed actions may be difficult to obtain
for long-term behavioral assessment (e.g. , food intake over
several days), which is required for studies on habits. The
accessibility of the cue- means relations is not static: By
repeatedly enacting the implementation intention, the association between the cue and the new behavior will strengthen
even further. So although relating cognitive and behavioral
effects may certainly be an interesting avenue for futu re
research, there arc reasons to believe that it may be difficult
to relate cognitive accessibility measured right after the
manipulation to behavior over a longer period of time
(Holland et a!., 2006).
Third, although using idiosyncratic material is a major
strength of the present studies, it also has its drawbacks, as
the word length and frequency of these targets in tbe lexical
decision task could not be matched to world length of the
neutral targets. However, in Studies I and 2 both independent
variables were manipulated within subjects, and in Study 3,
where Strategy was manipulated between subjects, targets
were cntered by participants beji:Jre they were randomly distributed across study conditions. Therefore, for all three studies it is quite unl.ikely that this lack of control over the
linguistic qualities of the targets has severely influenced the
reliability of our findings.
It is also important to note that in this series of experiments we studied only one specific type of counterhabitual implementation intention, whereas several variants of
implementation intentions have been proposed for breaking or suppressing habitual responses (Gollwitzer, Bayer,
& McCulloch, 2005; Sheeran, Milne, Webb, & Gollwitzer,
2(05). [n addition to implementation intentions that specify the repl.acemen t of a habitual response with an alternative response- as was tested in the present research ("If
x, then alternative response z")- implementation intentions specifying the negation of the habitual response ("If
x, th en not y") and implem entation intentions spec ifying
ignoring the triggering stimulus or er.i tieal cue ("If x,
tben ignore x") have been suggested for overcoming habitual responses (Gollwitzer et aI., 2005; Sheeran, Milne,
et a!., 2005).
However, in recent empirical tests negation plans have
not been found effective in breaking habits (Adriaanse, Van
Oosten, et aI., 20 II ; Otis & Pelletier, 2008; but for positive
findings , see Sullivan & Rothman, 2008), and exp lanations
for tbeir lack of effect are being investigated (Adriaanse,
Van Oosten, et aI. , 2011). In contrast, implementation
intentions that specify an ignore response have been found
to be effective in overcoming habits (Achtziger, Gollwitzer,
& Sheeran , 2008; Mendoza et aI., 20l0; Schweiger Ga llo
et aI. , 2009; Sheeran, Aubrey, & Kellett, 2007), but, simil ar

to replacement implementation intentions, littl e is known
about the underlying processes that make this type of plan
effective in overruling habitual responses. A further investigation of underlying processes is thus also w a rranted for
impl ementation intentions that specify ignorin g a critical
stimulus .
A further limitation is that although we tried to target participants' personal habits by letting them identify their own
personal critical cues (Study 3), this procedure m ay not have
been optimal. For many behaviors, such as unhealthy snacking or drinking, identitying critical cues may be cha llenging as
these cues may often reflect rather subjective internal states
(e.g., "boredom" or "socializing") rather than clear-cut situational cues, such as time or place (e .g., "bein g at home";
Adriaansc et aI. , 2009). Identi tication of these subjective internal states as critical triggers for unhealthy behaviors requires
substantial introspection, which many people may lack (Nisbett
& Wilson, 1977). Tn particular for behaviors, such as eating or
drinking, that may be related to "hot" cues (e.g., feeling upset
or tlying to act socially), identifying these cues in a cold and
rational state of planning may be difficult (e.g., Loewenstein,
1996). SUldies by Adriaanse, Dc Ridder, and Evers (2011) and
Evers, Dc Ridder, and Adriaanse (2009), for example, suggest
that pcople may hold false beliefs regarding the cmotional
states that trigger their eating behavior.
In light ofthese findings it seems unlikely that participants
were fully able to specify the critical cue for their habitual
behavior. When future research seeks to employ cues that are
truly critical, in the sense that they represent the actual tri ggers for pcrforming the habitual behavior, it seems important
either to use a diary to help identify the most important antecedents of the unwanted behavior (Adriacmse et aI., 2009) or,
alternatively, to combine the formation of countcrhabitltal
impl ementation intentions with strategies that aid individuals
in clarifying their personal critical cues, such as mentally
contrasting the desired nlture outcomes of eating and drinking healthily with the obstacles of present reality (Adriaanse,
Oettingen, et aI. , 20 I 0; Stadler, Octtingen, & Gollwitzer,
2009,2010).

Conclusion
Counterhabitual implementation intentions that specify the
replacement of a habitual response by an alternative response in
a critical situation can change the relative strength of mental
links between a habitual me,ms and this critical situation. After
fonning such replacement implementation intentions, the habitual means no longer has a cognitive advantage in the horse race
with the alternative response, so that both means are again truly
competitive in winning the race of early activation.
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Notes
I . Our samples included women only, as for two of the three studies (Study 2 ,md 3) a motivation to eat less unhealthi ly was a
prerequisite for participating, and this mot ivation ap peared
to he much more prevalent among women. Also, previous research has indicated that men and wOlT1en differ in their eating
hehaviors (Nguyen-Rodriguez, Unger, & Spruijt-Metz, 2009;
Tlu:l gersen-Ntoumani , Ntoumanis, Barkoukis. & Spray, 20(9)
and respond diHerently to slTategies promoting healthy eating
behavior (Renner et ai., 2008; SepLllveda, Carrobles, Gandarilias,
Poveda, & Pastor, 2007).
2. In all three s tudies, reaction times were natural log transformed
before entering them into the analyses, as these variables were
positively skewed. However, for case of interpretation , ali reported
mean scores and standard deviations are presented for the non transform ed variables (cl'. Cllsters & Aarts, 2007; De Houwer,
2003 ; Kroese, Evers , & De Ridder, 20 I 0).

References

Jr. & T K. Sm ll (Eds.), Halldbook of'sociol cogn itioll (2nd ed.,
pp. 1-40). Hillsdale, NJ: Erlba um .
Bargh, l A., & Gollwitzo::r, 1'. M . (1994). Env ironm enta l control
of goal-directed action: Automatic and strategic contingencies
between situations and behavior. In W. D. Spaulding (Ed.), Inte-

grative views oIlIIotivation, cognitioll , and emotion. Nebraska
Symposium on Motivation (Vol. 4 1, pp. 7 1- 124). Lincoln :
University of Nebraska Press.
Bayer. U. c., Achlziger, A., Gollwitzer, P. M ., & Moskowitz, G. B.
(2009). Responding to subliminal cues: Do if:"then plans facilitate action preparation and initiation without conscious intcnt'!
Social Cognition, 27, 183-201.
Brandstiillcr. V , Lengl'cldcr, A., & Gollwitzer, P. M. (200 I). Implementation intentions and efficient action initiation. JOllmal of

J>ersollality alld Social

J>~ychology,

8 1, 946-960.

Cohen , A. L. , Bayer, U. c., Jaudas, A ., & Gollwitzer, P. M. (2008).
Selt~reg1l1atory strategy and executive control : Implementation
intentions modulate task switching and Simon task performance.

Psychological Research, 72, 12-26.
Custcrs, R., & Aarts, H. (2007). In search of the non consc ious
sources of goal pursuit: Accessibility and positive aiJeclive
valence of the goal state. JOIIl'llill o{ Experimental Social

P.lycholo.(,')', 43, 312-318.
Danner, U. N., Aarts, H ., & Df;: Vries, N. K. (2007) . Habit !onna-

Aarts, H., & Dijksterhuis, A. (2000). Habits as knowledge structures:
Automaticity in goa l-direc ted behavior. Journal (~f'Per.l'o nlllity

tion and multiple means to goal attainment: Repeated retrieval of
target means causes inhibited access to competitors. Personality

and Social Psychology, 78,53-63.
Achtziger, A., Gollwitzer, P. M ., & Sheeran, P. (2008). Implementation intentions and shielding goal striving from unwanted
thoughts and feelings. Personality and Social Psycl/olog)!

alld Social Psychology Blilletill , 33, 1367-1379.
Danner, U. N. , Aarts. 1--1. , & De Vries, N. K. (2008) . Habit vs. inten tion in the prediction of future behaviour: The rol e offi'equency,

Bulletill, 34, 381-393.
Adriaansc, M. A., De Ridder, D. T D., & De Wit, J. B. F (2009).
Finding the critical cue: Impicmentation intentions to change
one 's diet work best when tai lored to personally relevant reasons
f'or unhealthy eating. Persollality and Social PsycholoKY Bulletin,
35, 60-71.
Adriaanse, M. A. , De Ridder, D. T D., & Evers, C. (2011). Emotional eating: Eatin g when emotion a l or cmotional about
eating? Psychology and flealth. 26. 23-39. Advance onlin e

context stability and menta l accessibility of past behaviollJ'. British
JOII/'l1ol o{Social P~:vcl/Olog)' , 4 7, 245-265 .
Dc J[ouwer, 1. (2003). The extrinsic affectivc Simon task. Experimental Psychology, 50, 77-85.
Evers,

c., De Ridder, D. 'T'. D ., &

Adriaanse, M. A. (2009). Assess-

ing yourself as an emotiona l eater: Mission impossib le') Health

Psychology, 28, 717-725.
Fishbach, A. , Friedman, R. S., & Kruglanski . A. W (2003) . Leading
us not unto temptation: Momenlary allurements elicit overriding
goal activation. JOI/l'llol ojPersonality and Social Psychology, 84,

publication. doi: 10.1080/08 870440903207627
Adriaanse, M. A. , OCllingcn, G. , Gollwitzcr, P. M. , Henncs,

296-309.
Gawrilow, c., & Go liwitzer, P. M . (2008). Implementation inten-

E. P., De Ridder, D. T D., & De Wit, .T . B. F. (2010). When
plannin g is nol cnough: Fighling unhealthy snacking habits

tions facilitate response inhibition in ADHD ch ildren . Cognitive

by mental contrastin g with implementation intentions (MCII).

EUl'Opean JOUr/wi oISocial Psychology, 40, 1277-1293.
Adriaanse, M . A., Van Oosten, 1. M . F, De Riddcr, D. T D., De
Wit, 1. B. F., & Evers, C. (20 II). Planning what not to cat: Ironic
effects of implementation intentions negating unhealthy habits.

Personality and Social Psychology BlIlletin, 37, 69-81.
Armitage, C. J. (2007). Effects of an implem entation intentionbased intervention on fruit consumption. P.lYc/lOlogy and
Health , 12, 917-928.
Bargh, J. A. (1994). The four horscmen of automaticity: Awareness,
efficiency, intention, and control in socia l cognition. In R. S. Wyer,

Therapy alld Research, 32,261 -280.
Gollwitzer, P. M . (1999). Implementation intentions: Strong etIects
of simple plans . American Psychologist, 54,493-503.
Gollwitzer, P. M. , Bayer, U. c., & McCulloch, K . C. (200 5).
The control of th e unwante d. In R. R . I-Iassin, J. S. U leman ,

& 1. A. Bargh (Eds.), Tlte new Ill/ conscious (pp. 485-516).
Oxford, Eng land : Oxford University Press.
Gollwitzer, P. M ., & Shceran, P. (2006) . Implementation intention s
and goal achicvement: A meta-ana lysis of efl'ccts and proeesscs.
Advances in Experilllelltal Social Psychology, 38, 69-119.
Holland, R. W., i\arlS, 1-1 ., & Langenuam, D. (2006). Breaking and
creating habits on the working tloor: A fie ld-experiment on the

513
power of impl ementation intenti ons. JOllrnal of E>.perimelltal
Social Ps)!ch%g)" 42, 776-783.
Kroese , F. M. , Evcrs, C., & De Ridder, D. T. D. (20 10). 'fri cky
treats: Paradoxical clfccts of tem ptat ion strength 011 scl l ~
regulation processes. European Journal of Social Psychology.
A<.Ivance onlin e publi cation. <.Ioi : 10 . 1002/ejsp. 771
Krug lanski , A. w., Shah , J. Y , Fishbach, A., Friedman , R. S. ,
Chun , W. Y, & Sleeth-Keppler, D. (2002). A thCOlY orgoal systems:
Impli cations for soc ial cognition , affect, and acti on. in M . Zan na
(Ed.), Advances in c,' perilllenwi social psychology (Vol. 34,
pp . .B 1-376). New York, NY: Acadcmic Prcss.
Loewenstein, G. (1996). Out of control: Visceral intlucnces on behavior. Ch g mlizational Behavior and Human Decision Processes,
65, 272-292.
Mendoza, S. A., Go ll witzer, 1'. M ., & Amodio , D. M. (2010).
Reducing the expression of implicit stereotypes: Reflexive control through impl ementation intentions. Personality and Social
Psychology Bulletin , 36, 512-523.
Nguyen- Rodri guez, S. '1'.. Unger, J. B., & Spruijt-Metz, D. (2009).
Psychological determinants of I::motiunal I::ating in adulescence.
Eating Disorders, 17,2 11 -224.
Nisbett, R. , & Wilson, T. (1977). Telling more than we can know: Verbal reports on mcntal processes. Psvchological Review, 84, 23 1-259.
Otis, N ., & Pell eti er, L. G. (2008). Women 's regulation styles for
eat ing behaviors and outcomes: The mcdiating role of approach
and avoidance f<JOd planning. Moti vatioll and Rmolion , 32,
55-67 .
Parks-Stamm , E. J., Gollwitzer, r. M., & OCllingcn, G . (2007). Action
control by impl ementation intcntions: Effec tive cue detection and
elli cicnt response initiati on. Social Cognition, 25, 248-266.
Re nn e r, B. , Kwon , S. , Yan g, B.-II. , Pa ik , K .-C. , Kim , S . H.,
Roll. S., . . . Schwarzer, R . (2008). Social-cognitive predi ctors
of di etalY behaviors in South Korean men and women . 1l1Iernalional Journal u/BelUJvioral Medicine, J5,4-13.
Schweiger Gallo, \., & Gollwitzer, P. M. (2007). Implementation intentions: Control of1e<tr despite cognitive load. Psicothell/a, 19,280-285.
Sc hweiger Ga llo , I. , Keil , A. , McCulluch, K. c., RockstToh, B. ,
& Gollwitzer, P. M. (2009). Strategic automation of emotion
regulation. Journal o{Personalit)' and Social Psychology, 96,

II -3 1.
Sepulveda, A. R ., Carrob les, .I. A., Gandarillas, A., Povcda, J., &
Pastor, V. (2007). Prevention program for disturbed eatin g and
body di ssa tis f.~lc tion in a Spani sh uni versi ty popUlation: A pilot
study. Bodv Image, 4, 3 17-328 .
Shah, J. y, Friedman, R., & Kruglanski , A. W. (2002). ForgeUing
all else: On the antecedents and consequences of goal shi elding.
Journal ofP ersonality and Social P,\ychology, 83, 12(j 1- 128 0.
Sheeran, P., Aubrey, R., & Kellett, S. (2007). Increasi ng attendance
for psychotherapy: impl cmentation intentions and the se lf~
regul ation of attendance-related negative affect. Journ al of
Consulting and Clillical f'sycl/Olugy, 75,853-863 .

Sheera n, P. , Milne, S. E. , Webb, T. L., & Go ll wi tzer, P. M. (2005).
Implementation intentions. In M. Conn er & P. NonmU1 (Eds. ),
Predicting health beilavior (2nd cd. , pp . 276-323 ). B uckingha m,
England: Open University Press.
Sheeran, P., & Orbell , S. (1999). Implementation intentions a nd
repeated behaviour: Augmentin g the predictive va lid ity or
the theory of planned behaviour. I~umpea n JOllrnal 0/ Social
Psychology, 29, 349-3 69.
Sheeran, P. , Webb , T. L. , & Gollwitzer, P. M. (2005). The interplay
between goal in tenti ons and impl ementation intentions . Persollalit)! and Social Psychology Bulletin , 3 1, 87-98.
Stadler, G., Octtingen, G., & Gollwitzer, P. M . (2009). Effects of
11 scl t~ regulati()n intervention on women 's physical activity.
American Journa l oJPreventive Medicin e, 36, 29-34.
Stadler, G., Oettingcn , G., & Gollwitzcr, r. M. (2010). Intervcntion
effects of information and se lf ~ reg ulation on eating frui ts an d
vegetab les over two years . flealth Psychology, 29, 274-283.
Stewart, B. D., & Payne, B. K. (2008). Bringing automatic stereotyping under control : Impl cmentation intentions as efficient
means of thought contro l. Persollality and Social Psychology
Bulletin, 34, 13 32-1345.
Sulli van, H. w., & Rothm an, A. J. (2008). When pla nnin g is
needed: Implementation intentions and attainment of a pproach
versus avoidan ce health goa ls. Health Psvchology, 27, 438-444.
Thflgersen-Ntoumani, C. , Ntouman is. N., Barkoukis, v., & Spray,
C. M. (2009). The role of motivation to eat in the prediction of
weight control behaviors in fema le and male adolescents. Eating
Behaviors, In, 107- 11 4.
Verplanken, B. (2006). Beyond freq uency: Habit as a mental con strucl. British Journal o{Social Psychology, 45, 639-656.
Verplanken, 8., & Aarts, H. (1999). Habit, attitude, a nd planned
behaviour: Is habit an empty construct or an interesting case of
automaticity? Ellropean Review o/Social Psvchology, In, 101 - 134.
Verplanken, S ., & Wood, W. (200(i). Interv entions to break and crcate consumer habits. Joumal of Pllblic Policy and Marketing,
25,90- 103.
Webb, T. L., & Sheeran, P. (2006). Does changin g behavioral intentions engender behavioral change? A meta-analysis of the experimental evidence. Psychological Bullelill , 132, 249-268.
Webb , T. L., & Sheeran, P. (2007). How do impl ementation
intentions prom ote goa l atta inm e nt? A test of co mpon e nt
processes. Jot/mal of Experimental So cial P.\)'chology, 43 ,
295 -3 02.
Webb, T. L., & Sheeran, r. (2008). Mechanisms of implementation
intention effects: Th e rol e of goa l intentions, se H~emcacy, and
accessibility of plan components. British JO/./rl/al of Socia I f'sy ch ()lo~y, 47, 373-395.
Webb, T. L., Sheeran, P., & Luszczynska, A. (2009). Planning to
break unwanted habits: Hab it strength mod erates impl ementation intention effects on behaviour change. British JOlll'llal of

Social P,s),chology, 411. 507-523 .

