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The present research is aiming to investigate the influence of the context of learning
implementation intentions over the efficiency of the intervention. 73 participants enrolled for
participation in this study. They learned a behavioral self-regulation strategy meant to help them
implement their intentions to increase fruit consumption. The participants were randomized in one
of the three experimental conditions: ego-depletion, control, hopelessness. All the participants,
regardless of the experimental condition they were assigned to, where given a presentation on
implementation intentions. They all designed "if-then" plans to increase fruit consumption. The
pretest results concerning fruit consumption within the 48 hours before participation showed that
approximately half of the participants already eat more than three fruits within the last 48 hours
before pretest. Hence we decided to exclude them from the analysis, because they would benefit
less from implementing an implementation intention strategy as they are already eating at least two
fruits / day as a minimum intake. The preliminary analyses made on the retained sample showed
that there are no significant differences between the three experimental conditions regarding a
change in quantity, calories or pieces of fruit from fruit intake. Even though the results are not
statistically significant, in this pilot study we have noticed a descriptive trend suggesting that the
ego-depletion effect might be less intense and transitory because the fruit intake (quantity, calories
and pieces), at 96 hours after the experiment, seems to be almost the same as it was in pretest.
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not guarantee that I will eat more fruit. The intention does
not necessarily determine the intended behavior because
initiating this behavior depends on of a series of
psychological resources like memory, attention span, or
self-control.
In some situations, people forget the
intentions they have or do not seize the opportunities that
would help them behave according to their intentions.
Baumeister, Bratslavsky, Muraven and Tice (1998) state
that in order to initiate an intended behavior, an individual
needs to have the necessary psychological resources. The
self is responsible for initiating behavior, making
decisions, and inhibiting certain behaviors. To accomplish
these tasks, certain resources need to be available.
Individuals don’t have a constant and planned control over
their self, and this fact is supported by the studies that
show how individual’s behaviors are sometimes influenced
by automated or unconscious processes (Bargh, 1994;
Chen and Bargh, 1997). Hence, some parts of the self are
involved in deliberative, conscious answers, and this

Introduction
Regular intake of fruits and vegetables is associated
with a lower risk for developing cancer, cardiovascular
diseases, stroke, and Alzheimer's disease. Even the
deterioration associated with normal aging seems to be
slowed down for people that have a regular intake of fruit
and vegetables (Liu, 2003). Eating citrus and vegetables
that contain carotene has proven beneficial in reducing the
risks for developing cancer (Liu, 2003). Also, it seems that
dietary supplements do not have the same health benefits
as fruit consumption (Liu, 2003).
Most people are aware of the benefits brought by a
healthy diet (O'Brien and Davies, 2007) and are motivated
to eat healthily. However, studies show that even if people
intend to eat healthy food, very few succeed in doing so
(Kumanyika et al., 2000). Merely having an intention is not
enough to initiate the desired behavior (Webb and Sheeran,
2008). For instance, that "I intend to eat more fruit" does

40

Păcurar & Măgurean

particular part of the self can be extremely important for
the long-term health of the individual. The core idea is that
ego-depletion determines a limitation of resources for
willpower, which means that a previous effort of will can
undermine the strength of a future act of will. Research has
shown that resisting the temptation to eat chocolate can
"tire" a person up, and subsequently make him/her quit the
effort of accomplishing a frustrating cognitive task. This
suggests that the two self-control acts draw from the same
limited resources. Hence, the term ego-depletion is used
whenever we speak of a temporary decrease in the selfcapacity of engaging in acts of willpower, as a
consequence of a previous act of will (Baumeister et al.,
1998). Ego depletion contributes to a self-regulation breakdown, and this can subsequently undermine goal
achievement (Gollwitzer and Sheeran, 2006). For instance,
when we are tired, it’s possible that we fail to remember
our intentions, or we can even miss opportunities to act
according to our intentions (Gollwitzer and Sheeran, 2006).
Nonetheless, it is possible to act according to the intentions
we established, even if the psychological resources we
have at the moment are low.
A behavioral self-regulation technique that helps us
translate our intentions into behavior is implementation
intention (Gollwitzer, 1999). This technique advises to
build "if-then" plans and has proven efficient in changing
various behaviors (Gollwitzer, 1999). In latest years,
research has focused on comprehending the mechanism
underlying implementation intention, to increase the
efficiency of interventions that aim to change behavior
(Gollwitzer and Sheeran, 2006).
There are two processes that contribute to the
efficiency of implementation intention in promoting goaldirected behavior. The first process implies to anticipate
and specify a critical cue. This makes the critical cue easily
accessible within the individual’s memory. As a
consequence, there is a high probability that the critical cue
will be seized, whenever encountered again, as a good
opportunity to act towards goal intentions. The second
process implies to formulate one’s intention according to
the “if-then” model. This particular formulation connects
the critical cue to the goal-directed behavior. The result is a
behavior self-directed towards a particular cue, and this
makes the goal-directed behavior to activate automatically
whenever the critical cue is encountered. This means that
the limited resources like memory, attention span, and selfcontrol are no longer solicited to intervene over the
intentions; the behavior is automatically-driven, without
depletion of psychological resources (Gollwitzer, 1999;
Parks-Stamm, Gollwitzer and Oettingen, 2007).

type of intervention is efficient in more specific areas of
research, like changing eating behavior (Aadrianise et al.
2011), emotional regulation (Webb et al. 2012), increasing
physical activity (Bélanger-Gravel et al. 2013), enhancing
prospective memory (Chen et al. 2015), we believe that the
context in which people formulate these plans has not been
sufficiently investigated. For instance, students might wish
to improve their learning process and establish a plan for
implementation intention during their finals, when most of
them are already in an ego-depleting situation. Another
example is the case of people that wish to refrain from
eating unhealthy food and establish an "if-then" plan to
succeed this. Their plan is formulated to face a situation
where they are craving, but the actual formulation of the
"if-then" plan happens in a context where they are not
exposed to cues that might engender cravings. It's
important to know if the context or the moment when
people are formulating their "if-then" plan has an effect on
the efficacy of the implementation intention intervention.
Only one study has so far investigated the effects of
context on the efficacy of implementation intention
regarding performance in a task. Webb and Sheeran (2001)
built an experiment to test this. They showed that
participants that were ego-depleted during the first task,
they had to accomplish and formulated a plan for
implementation intention, performed better in a subsequent
Stroop task compared to the participants that were not in an
ego-depleted state when formulating their plan (Webb and
Sheeran, 2001). The authors were surprised that the
implementation intention strategy only enhanced the
performance of the participants that were in an egodepleted state (and not that of those that were not egodepleted) (Webb and Sheeran, 2001). However, this single
result is counter-intuitive, since being in an ego-depletion
state also means having fewer resources to cope with
various challenges an individual has to face. Therefore
such a finding needs to be conceptually replicated.
Hopelessness role. To the best of our knowledge there
are no past research to investigate the link between a
hopelessness state and the effectiveness of if-than plans.
However, by definition hopelessness refers to a loss in
confidence that future events will be positive (Pan and
Choiu, 2004). The concept shares with if-than plans a
temporal orientation, by focusing on potential future
events. But whereas if-then plans can be seen as problemsolving messages within the control of a person,
hopelessness contains a giving up message, due to a
perceived lack of control on events, and due to a deficit in
energy and drive to reach a desired goal. Therefore, our
research question would be to see how if-then plans are
affected within a primed hopelessness context where they
are learned.
Being a pilot study, we conducted this research in order
to assess the feasibility of all three manipulating conditions
- control, ego-depletion that involves a conceptual
replication of Webb and Sheeran’s (2001) endeavor, and
hopelessness that involves an entire new procedure to
prime a hopelessness state. We are also interested to see
whether such if-than plans work across conditions, from
pre- to posttest assessment. Last, but not the least, we are
interested to see any descriptive moderating effect of
learning context, although given the small sample size we
do not expect such an interaction effect would be
statistically significant.

The present study
We believe it would be useful to test the effect of the
context over the efficiency of the implementation
intention-type intervention, in a situation that is as close as
possible to day-to-day activity. This is why we are
undertaking the development of a feasibility study meant to
verify the effect of the context in which the "if-then" plan
is formulated over the efficacy of the implementation
intention. The question guiding our first study is: do the
effects of ego-depletion and hopelessness in the moment of
intention formation have an influence on the efficacy of the
intervention (i.e. to increase fruit consumption)?
Ego-depletion role. Results have shown that the "ifthen" plans were more efficient when cognitive resources
were available (d=.85) (Gollwitzer and Sheeran, 2006).
Whereas most previous research was done to see if this
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character "!" For this task, you will have 20 minutes.
Please focus and write at least 30 lines about your
experiences".
According to a meta-analysis (Carter et al., 2015), this
type of ego-depletive manipulation was previously used in
10 other studies and is known by the name of the
attentional essay. For the purpose of the present study, the
method was slightly changed in the sense that the
participants were told what symbols to use instead of the
two letters they were not allowed to, and this mention did
not appear in the original manipulation. The purpose of this
task was to determine an ego-depletion state.
The participants in the hopelessness group received the
following instruction: “Next, please recall and write about
a situation when you felt discouraged and thought about
giving everything up. A situation in which you thought that
everything you did by then really did not matter. A
situation in which you lacked the energy, self-efficacy, or a
situation that you thought you cannot face. A situation in
your life when what you wanted to do only depended on
your input, and still, for various reasons, you failed, so
maybe you thought it would be best to give up on your
resolution. Please write extensively about that situation
and about the feelings that you had at that particular
moment (what where your thoughts, what feelings did you
have, what did you do). For this task, you will have 20
minutes. Please focus and write at least 30 lines about your
experience".
We chose to induce a hopelessness state because we
know that when we want to change certain behaviors and
we can't do this, we feel incapable, loose trust in ourselves
and feel disappointed (e.g. when somebody can’t maintain
its healthy weight).
After this stage, all the participants received a
questionnaire meant to check if the manipulation was
effective. The participants in the control condition and the
ego-depletion condition answered two questions: Q1.1
How difficult was the task of describing your vacation? (1very difficult, 6 - very easy); Q1.2. How tired do you feel
after describing in writing how you spent your vacation? (1
– Very tired, 5 – not tired at all). The participants in the
hopelessness condition had to answer the same questions,
but with a slight adaptation to match the treatment
received: Q1.1 How difficult was the task of describing a
personal situation when you felt hopelessness (1- very
difficult, 6 - very easy); Q1.2 How tired do you feel after
describing in writing about the personal situation when
you felt hopelessness? (1 – very tired, 5 – not tired at all).
All the participants completed a Mood Introspection Scale
(Mayer & Gaschke, 1988) that was slightly adapted to fit
the present study.
After completing this stage, all the participants received
a presentation of the way they can formulate "if-then"
plans to enhance their fruit intake. First, they were briefed
about the benefits of fruit consumption and afterward they
learned why people sometimes fail to behave according to
their intentions. Also, the participants were taught how to
establish implementation intention for increasing fruit
consumption. They were asked to think of a plan and write
it down according to the model. After they had done this,
their plans were verified, and participants received
recommendations for improvement when necessary. After
their plans had been verified, they were requested to repeat
their plan at least three times, until they know it by heart.
Finally, they were reminded that they will be requested to
answer the following questions by e-mail, after 48 and 96
hours: (1) Did you eat any fruit in the last 48 hours? (2) If

Method
Participants
73 Psychology students (both from Bachelor and
Master programs) that were interested in increasing their
fruit intake participated in the study in exchange for course
credit. The participants were randomized in one of the
three experimental conditions: ego-depletion, control,
hopelessness. The pretest results concerning fruit
consumption within the 48 hours before participation
showed that approximately half of the participants already
eat more than three fruits within the last 48 hours before
pretest. Hence we decided to exclude them from the
analysis, because they would benefit less from
implementing an implementation intention strategy as they
are already eating at least two fruits / day as a minimum
intake. The final sample was composed of 36 students that
stated they had less than three pieces of fruits within the
last 48 hours.
Procedure
The participants had to go through one training session,
which lasted a total of 90 minutes. 48 and 96 hours after
the experiment, participants were requested to answer the
following questions by e-mail: (1) Did you eat any fruit in
the last 48 hours? (2) If yes, please let us know what kind
of fruit did you eat, and how many of each. This was the
measure for fruit consumption, 48 hours and 96 hours after
the experiment.
The experiment had three conditions: control (1), egodepletion (2), hopelessness (3). The participants were
randomized to one of the three arms. For step one of the
process, each participant received an ID and consent form.
All participants had to answer the following questions on a
scale from 1 (hardly at all) to 5 (a lot): Q2.1 Do you
consider yourself to be interested in maintaining a healthy
diet?, Q2.2 Do you consider it would be helpful if you
would consume more fruit?, Q2.3 Do you consider it would
be helpful to establish goals for eating fruit, specifying
when will you do this?.
For Q2.4, participants stated the frequency of fruit
consumption in the prior week on a scale from 1 (never) to
5 (often, more than seven times). Last question (Q2.5.) was
about fruit consumption in the two days prior the
experiment. Participants answered with YES or NO.
Participants that answered with YES were further asked
what fruit did they eat, and how many of each fruit.
For the participants in the control condition, the next
stage was to recall and describe what they did in the recent
week off: November 30th– 5th of December. They
received the following instruction: “Next, please let us
know extensively how you spent the week off between
November 30 and December 5th, 2016. For this task, you
will have 20 minutes. Please focus and write at least 30
lines about your experiences".
The participants in the ego-depletion condition had a
task similar to that of the control condition. The difference
was that the participants in the ego-depletion condition
were not allowed to use the letters "a" and "n" for writing
their story. Instead, they had to use the characters "_" and
"!". The participants in the ego-depletion group received
the following instruction: “Next, please let us know
extensively how did you spent the week off between
November 30 and December 5th, 2016. While you are
writing, please pay a lot of attention and not use the letters
"a" and "n". Instead of the letter "a", you will use the
character "_" and instead of the letter "n" you will use the
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you answered the first question with YES, please mention
how many fruit did you have, and how many pieces each.

(see Table 2), but this result can be also seen as a carryover
effect of the hopelessness manipulation.
The main effect
According to the results in Table 3, the means and
standard deviation show that the quantity of fruit
consumption tends to increase from pretest to posttest (48
hours after the experiment). Also, the results report a
decrease of the quantity of fruit consumption for all the
experimental groups from first posttest (48 hours after the
experiment) to the second posttest (96 hours after the
experiment). We can see that the increase of the quantity of
fruit consumption for the ego-depletion condition is low,
while for the other two conditions (control and
hopelessness) is higher. The quantity of fruit consumption
for the ego-depletion group at 96 hours after the
experiment seems to be lower than the quantity of fruit
intake in the pretest. For the other two experimental groups
(control and hopelessness) the quantity of fruit
consumption at 96 hours after the experiment is higher than
the quantity of fruit intake in the pretest.
To check if there are significant differences between the
three experimental groups regarding the change in fruit
consumption from pretest to posttest (48 and 96 hours past
the experiment), we used the non-parametric comparison
test Kruskal-Wallis. The results indicate that there are no
significant differences between the two experimental
conditions regarding the quantity of fruit intake, neither at
posttest X2 (2, N=36) = 3.72, p =.155, nor at the follow up:
X2 (2, N=36) = 3.54, p = .170, but in both cases the trend
was in the expected direction (e.g. lower effect for
implementation intentions that were acquired during an
ego-depleted state).
Likewise, to check whether there is a significant main
effect of implementation intention over fruit consumption,
we used the non-parametric comparison test Friedman Test
- X2 (2, N=36) = 4.43, p =.109. This marginal result
underlines a significant increase in fruit consumption
between pretest and posttest – Wilcoxon Sign Test X2 (1,
N=36) = 2.75, p = .003, one-tailed test, a marginal
significant increase in fruit consumption between pretest
and follow up – Wilcoxon Sign Test X2 (1, N=36) = 1.43, p
= .076, one-tailed test, and lack of significant differences
between posttest and follow-up – Wilcoxon Sign Test X2
(1, N=36) = 1.14, p = .254, two-tailed test.

Results
Experimental manipulation
To verify if the experimental manipulation was
effective, we compared each experimental group to the
other two groups. The participants in the ego-depletion
condition were compared to all the other participants
(control and hopelessness) regarding the assessment they
made of task difficulty and the level of tiredness they felt.
The participants in the hopelessness condition were
compared to all the other participants (control and egodepletion) regarding the general level of hopelessness.
Since there is a small number of participants for each
condition, we considered that the non-parametric U Mann
Whitney test is the most adequate to use for checking the
effectiveness of the experimental manipulation.
Table 1 shows that the participants in the ego-depletion
condition felt more tired than the participants in the other
two conditions (control and hopelessness): U=441.5,
p=.03. Also, they report an increased level of task
difficulty: U=278.5, p<.01 than the participants in the other
two conditions (control and hopelessness).
We compared the participants in the hopelessness
condition and the participants in the other two
experimental groups (control and ego-depletion). The
results show that the participants in the hopelessness
condition felt more hopeless, and had less hope compared
to the other two groups (control and ego-depletion)
U=378.5, p=.03.
The equivalence of the three experimental groups
We checked to see if the three groups are equivalent
regarding: (1) the importance they place on a healthy diet,
(2) eating more fruit, (3) establishing goals for eating more
fruit, (4) the frequency of fruit consumption in the last
week. According to the results in Table 2, we can see that
there are no significant differences between the three
experimental groups regarding the interest for a healthy
diet (F (2, 33) =.107, p=.899), establishing goals for eating
more fruit (F (2, 33) =.322, p =.727), and the frequency of
fruit consumption in the prior week (F (2, 33) = .711, p =
.499).
The only significant differences between the three
groups is regarding variable 2 (F (2, 33) = 3.35, p = .047)

Table 1. Experimental manipulation. Comparison between each experimental group and the other two groups
Variables
Ego-depletion
The other
Statistical significance of
(M Rank)
conditions
the difference
(M Rank)
Tiredness
30.48
40.61
U=441.5, p=.03
Task difficulty
24.21
44.07
U=278.5, p<.01
N
26
47
Hopelessness
The other
Statistical significance of
conditions
the difference
Hopelessness
44.98
33.78
U=378.5, p=.03
N
21
52
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Table 2. The equivalence of the three experimental groups
Variables
Control
group M (SD)
(1) Do you consider yourself to be
3.25 (.93)
interested in maintaining a healthy
diet?
(2) Do you consider it would be
4.56 (.51)
helpful if you would consume more
fruit?
(3) Do you consider it would be
3.31 (.79)
helpful to establish goals for eating
fruit, specifying when will you do this?
(4) Please note the frequency of
2.68 (.94)
fruit consumption in the last week

Ego-depletion
M (SD)
3.10 (.56)

Hopelessness
M (SD)
3.20 (.78)

Statistical significance of
the difference
F (2, 33) =.107, p = .899

4.70 (.48)

4.00 (.94)

F (2, 33) = 3.35, p = .047

3.60 (.84)

3.40 (1.07)

F (2, 33) = .322, p =.727

2.70 (.67)

2.80 (.90)

F (2, 33) = .711, p =.499

Table 3. Descriptive data at pretest, post-test (48h) and follow-up (96h)
Pretest
Posttest
Learning Condition
M (SD)
M (SD)
No of pieces
Control / Standard (n = 16)
1.43 (1.31)
3.87 (4.14)
Ego-depletion (n = 10)
1.20 (0.92)
1.70 (2.21)
Hopelessness (n = 10)
1.90 (0.99)
3.90 (3.51)
Estimated weight (in grams)
Control / Standard (n = 16)
219 (235)
615 (878)
Ego-depletion (n = 10)
190 (156)
317 (426)
Hopelessness (n = 10)
296 (172)
562 (564)
Estimated calories
Control / Standard (n = 16)
151 (159)
333 (337)
Ego-depletion (n = 10)
111 (95)
214 (329)
Hopelessness (n = 10)
183 (92)
325 (326)
Eating fruits in the last 48 h
(frequency)
Control / Standard (n = 16)
10/16
15/16
Ego-depletion (n = 10)
8/10
6/10
Hopelessness (n = 10)
9/10
9/10

Follow up
M (SD)
3.31 (3.99)
1.10 (1.28)
4.30 (5.43)
439 (424)
146 (182)
476 (496)
255 (227)
91 (112)
283 (285)
12/16
5/10
8/10

Figure 1. Illustrative picture for the evolution of fruit consumption (similar graphs are obtained for calories
intake from fruits and for fruit quantity in grams, respectively)
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participants should be configured based on these pilot
study findings. In future research, we intend to increase the
number of participants in each experimental condition and
only include in the experiment those participants that either
do not consume fruit at all, or consume very little fruit (e.g.
less than or up to two pieces of fruits per day), because we
want to test the effectiveness of implementation intention
strategy that was acquired on various learning contexts on
target participants who otherwise face difficulties in their
attempt to increase their fruit consumption.

Discussion
This study investigated if the learning context of
implementation intentions has any influence over the
efficacy of the intervention, i.e. an increase in fruit
consumption. The results show that there are no significant
differences between the three experimental conditions
regarding the change in quantity or calories of consumed
fruit. This means that for this study the context of learning
implementation intentions (control, ego-depletion, and
hopelessness) do not impact the efficacy of the
intervention. However, due to lack of statistical power in
testing the interaction effect, descriptive data suggest that
learning implementation intentions in a particular condition
(e.g. while ego-depleted) could impact the effectiveness of
this behavioral strategy.
To the best of our knowledge, only one study has so far
investigated the effects of context on the efficacy of
implementation intention regarding performance in a task.
Webb and Sheeran (2001) showed that participants that
were ego-depleted during the first task they had to
accomplish, and formulated a plan for implementation
intention, performed better in subsequent Stroop task
compared to the participants that were not in an egodepleted state when formulating their plan. In their study,
the implementation intention strategy only enhanced the
performance of the participants that were in an egodepleted state (and not that of those that were not egodepleted) (Webb and Sheeran, 2003).
The ego-depleted state seems not only to influence the
efficacy of an implementation intention strategy, but also
seems to impact the duration of the intended behavior
change (the amount of fruit consumption drops at posttest
at the baseline level in the ego-depletion condition,
whereas it remains close to the posttest level for the other
two experimental conditions.
There are a few limits of the present study. First, we
allowed people to participate in the study even if they
stated that they had consumed 10, 20, 30 and even 60
pieces of fruit in the 48 hours before the experiment.
Therefore our data are based on a post hoc decision to
eliminate participants who do not fit to our expected profile
(people who have difficulties eating enough fruits). We did
not expect this to happen since the recruitment
announcement specifically mentioned that the study is
addressed to people that do not eat fruit and want to
include more fruit in their diet. We believe that the
motivation to participate in the study was more related to
the extra credits they received for courses as a reward,
rather than the wish to learn a behavioral self-regulation
technique meant to help them eat more fruit.
Since this was a feasibility study, valuable lessons are
to be considered. The manipulation check provides a
successful discrimination among the three experimental
conditions. However, whereas the distinction between egodepletion condition and the control condition was excellent
(all post hoc comparison being significant at ps < .001),
there were less clear cut difference between the
hopelessness group and the ego-depletion condition (both
groups felt more tired after the manipulation task, but those
in the ego-depletion condition also find the target task as
more difficult). Likewise, post hoc comparisons solely
based on the adapted version of Mood Introspection Scale
failed to differentiate between the hopelessness condition
and the control condition on key aspects (hopelessness
level as a state), although the result was in the expected
direction. More importantly, eligibility conditions for
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