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Abstract
Three experiments studied the hedonicity of decision making. Participants rated their pleasure/
displeasure while reading item-sentences describing political and social problems followed by
different decisions (Questionnaire 1). Questionnaire 2 was multiple-choice, grouping the items
from Questionnaire 1. In Experiment 1, participants answered Questionnaire 2 rapidly or slowly.
Both groups selected what they had rated as pleasant, but the 'leisurely' group maximized pleasure
less. In Experiment 2, participants selected the most rational responses. The selected behaviors
were pleasant but less than spontaneous behaviors. In Experiment 3, Questionnaire 2 was
presented once with items grouped by theme, and once with items shuffled. Participants maximized
the pleasure of their decisions, but the items selected on Questionnaires 2 were different when
presented in different order. All groups maximized pleasure equally in their decisions.
These results support that decisions are made predominantly in the hedonic dimension of
consciousness.

Background
"Gut reaction" is efficacious" [1]
For several decades, research in judgment and decision
making has examined behavioral violations of rational
choice theory [2,3]. For example, Baron showed convincingly that many decisions appear to be irrational, as if
decision-makers were indifferent to the consequences of
their decisions [2]. Erev and Roth showed that decisions
in gambling situations are made at low rationality, the
gamblers' aim being to maximize reinforcement [4,5].
Berridge concluded that a rational decision is a decision
that maximizes utility (with all the ambiguity contained
in the word utility) [6].
Epstein's [7] proposal of a "dual-process" in decision
making casts some light on that experiential" rational,
abstract, and analytical treatment of the available infor-

mation, and a second one, "experiential" and "emotionally driven". According to Epstein, both systems fulfill
different functions. Loewenstein and co-workers [8] proposed also an alternative theoretical perspective, the riskas-feelings hypothesis, that highlights the role of affect
experienced at the moment of decision making. Similar
views were expressed by Reyna & Farley [9]: "Risky decisions making can be roughly divided into a) those [...]
that adhere to a rational behavioral decision-making
framework [...] and b) those that emphasize non-deliberative reaction to the perceived gists or prototypes in the
immediate decision environment. " The experiential system is present in animals and leads to effortless decisions.
The analytical system emerged more recently in humans
with the development of language. The present experiments were developed in the same framework, exploring
hedonicity pitted against several variables involved in
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decision making: time available for decision making,
rationality, and recognition.
Maximization of hedonic experience is a universal mechanism inherited by humans to motivate behavior [10] and
makes pre-rational decisions [11-13]. Emotion interferes
powerfully with decision making [14]. Mellers recently
proposed an account of emotional experiences associated
with the outcomes of decisions called "decision affect theory." It incorporates utilities, expectations, and counterfactual comparisons into hedonic responses. That is,
people choose the risky options for which they expect to
feel better on average [15,16]. Conversely, positive moods
may increase sensitivity to the meaning-relevance of a situation [17]. Price et al. also have proposed a commonality
between cognitive processes underlying emotions and
choice [18]. Such views are similar to Cabanac's notion of
pleasure being the "common currency," if one accepts that
emotion is basically an intense hedonic experience [19].
Slovic and co-workers reached a similar conclusion, using
the terms affectivity and affect to qualify that something is
good or bad [20].
Optimization of everyday life decisions is similar in perception and memory processes [21], which suggests that
the laws of mental optimization are similar and possibly
universal. In previous experiments we have studied the
place of pleasure in decisions made in various domains
[22,23], yet, it was noticeable that never, in any of our previous studies where we explored decisions in various
fields in relation to hedonic experience did any participant choose 100% responses providing pleasure. Thus,
other factors must enter, of course, into account besides
hedonicity. A recent review suggested that both rational
and intuitive decision making processes are likely to play
an important role in ethical decision making [24]. "A vast
area exists between irrational and rational that can be
called arational" [25]. In the present paper we examined
the hypothesis that such an arational process is actually
hedonic. We studied the influence of hedonicity in three
separate experiments. The aim of the present work was
double: first, to verify whether previous experimental data
showing the preeminent role of pleasure in decision making, could be confirmed while the previous experimental
protocols were modified, and second, an attempt to falsify
our working paradigm by removing the tautology
involved in studies where participants rate hedonically
various items, then select those they prefer. Both aims
were tackled in the following experiments.
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rion for selection of volunteers was a progressive attempt
to match, as well as possible, sex and age ratios in Experiment 1, and then less so in Experiments 2, and 3. Each
person participated individually in a private interview.
The duration for answering Questionnaires 1 and 2
(below) were timed. The only personal data recorded were
participants' age and sex. Laval University Committee for
the Ethics of Research approved the study.
Questionnaires
The general principle consisted in presenting two questionnaires dealing with political and social problems.
Because Grammar, Mathematics, Aggressiveness and Ethics had been studied in our previous studies, we explored
here a new field, politics. There were 10 general topics:
Irak war, Globalisation, Immigration, Family, Homosexuality, Abortion, Genetically Modified Organisms (GM
Foods), North Korea, Palestine and Israel, and Cuba (see
Additional file 1). Each of the general themes was presented five times in a randomized order with each time a
different solution to the political/social problem, which
resulted in 50 items. The five possible solutions offered on
each theme tried to cover a broad spectrum of decisions
from staid conservative to extreme liberal.

In Questionnaire 1, the 50 items were presented one after
the other. The participants were invited to read carefully
the first item, then write down on an answer sheet the
amount of pleasure or displeasure evoked in them by that
item; pleasure and displeasure were considered as belonging to the same dimension [11]. The quantitative rating
would be positive for pleasure, negative for displeasure,
and zero for indifference (or for "I don't know"). The
amplitude of the scale was left to the participants in order
to let them use a scale with which they would feel at ease.
Some chose from -5 to +5, others -10 to +10, or -20 to
+20, etc. Such a liberty was given because results would be
compared within each participant's results.
In Questionnaire 2, the 50 items of Questionnaire 1 were
presented grouped by five items on the same theme (see
Additional file 1). This resulted in a multiple-choice
Examination type with 10 entries, each containing all the
5 items on the same theme. The participants read the 5
items of the given entry and wrote on a new answer sheet
which political solution they would decide to choose, in
case were they in an executive position allowing decision
to be adopted. Any mention of hedonicity was carefully
avoided. Then the participants went to entry 2, then 3, up
to the 10th and made the same decisions.

Methods
Participants
One hundred and twenty persons volunteered to participate anonymously in the study. They were recruited at
random on campus and in supermarkets. The only crite-

Data analysis
Once the data had been collected for all participants, the
ratings on Questionnaire 1 and decisions on Questionnaire 2 were compared as follows: because all participants
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adopted different ranges of ratings for Questionnaire 1,
we ranked them according to hedonic ratings rather than
comparing the absolute ratings given to the 5 items of
each theme. For each theme the lowest hedonic rating was
given rank 1, and the highest hedonic rating was given
rank five. Thus for each participant the total rating for the
10 entries could extend from 10, minimum, to 50 maximum possible. A total rating of 10 would mean that the
participant would have selected systematically in Questionnaire 2 the ten items most disliked, or least liked. A
total rating of 50 would mean that the participant would
have selected systematically the ten items that he/she
liked most, or disliked least. A total rating of 30 would
mean that the participant was likely to have selected at
random the items, as 30 is chance.

Experiment 1: Speed
"There are many different relationships and interactions
between time and decision making, and no single summary can do justice to this topic" [26]. In Experiment 1,
the duration allotted to answer Questionnaire 2 was
manipulated. The aim was to verify whether hedonicity
would be the deciding variable when people are in a hurry
to decide while they would be more rational when they
have the time.
Methods
In that study 60 participants, 30 men (m ± se, 51.6 ± 2.7
yr) and 30 women (50.8 ± 2.2) were presented with the
two questionnaires, as described above. The mean ages
were similar enough to be insignificant (Student's t = 0.2,
D.F. 58, P = 0.82). After reading and rating the 50 items of
Questionnaire 1 the participants were divided into two
groups before answering Questionnaire 2. The first group,
15 men (m ± se, 55.4 ± 3.5 yr) and 15 women (m ± se,
47.1 ± 3.5 yr) was casually instructed to take their time in
answering Questionnaire 2 without giving them any indication that duration of response was measured. As a result
they completed that Questionnaire in a m ± se, 6.0 ± 0.4
min.

The second group of 30 participants, contained also 15
men (m ± se, 47.9 ± 4.1 yr) and 15 women (m ± se, 54.6
± 2.5 yr). They were instructed to read the five topics of
each entry once and to decide quickly which political decision they would make. As a result they completed that
Questionnaire in a m ± se, 3.8 ± 0.2 min. The duration of
both groups thus differed by 2.2 min (Student's t = 5.0,
D.F 58, P < 0.0001).
Results and discussion
There was no influence of age (correlation 0.135, Z-value
1.025, P > 0.3) nor of sex on the decisions made on Questionnaire 2 (Fischer's PLSD, P = 0.91). Therefore no consideration of this factor will be given in the following nor
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in Experiment 2. The mean scores of selected items in
Questionnaire 2 (known from ratings of items in Questionnaire 1) was 41.4, i.e. way above chance: 30 (Onesample t test = 76.1, D.F. 59, P < 0.0001).
The above analysis of Questionnaire 2 showed that all
participants had selected the items that they had described
as pleasant in Questionnaire 1. Yet the results of both
groups were different: the duration given to the participants to make a decision on Questionnaire 2 was highly
significantly influential (Fig. 1). The mean ranking of participants who had time to decide (40.0 ± 0.7) was lower
than that of participants who were instructed to hurry to
decide (42.8 ± 0.7), (Fischer's PLSD, P = 0.011).
Ariely & Zakay [26] made an important contribution
when they showed that the time available for decision is
an important parameter in decision making. This was confirmed by Diederich [27]. The results of Experiment 1
result support their contention that the time allowed to
decide takes place in the process of decision making.
When time is scarce, decision-makers trust their hedonic
50

HEDONIC DECISION
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INSTRUCTIONS TO PARTICIPANTS
Figure
Mean
results
1
of Experiment 1
Mean results of Experiment 1. Participants rated 50 items as
more or less pleasant to read (Questionnaire 1), then
selected the ones they would decide to do (Questionnaire
2). Ordinates indicate the number of times participants chose
in Questionnaire 2 the most positively hedonic; minimum 30
is chance, maximum 50 is systematic decision in favor of
most pleasant items. Fast column gives the mean results of 30
participants who were instructed to decide quickly on Questionnaire 2. Control column gives the mean results of 30 participants who received instruction to take their time
regarding decision on Questionnaire 2.
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experience. Such a difference might be related to the fact
that different brain structures are activated when decision
is urgent or may wait [28].
Even when they had to examine quickly the five items of
all 10 decisions to be made, the participants never selected
systematically the items which they had rated highest on
Questionnaire 1. Their decisions tended to be positive
and hedonically much higher than chance (41.4 vs. 30)
but they never reached the maximal possible rating of 50.
Such a difference between actual decision from maximal
possible pleasure leads one to suspect that other factors
than pleasure enter into play when a participant decides.
Such a factor could be rationality. When there is no time
pressure, the duration taken to make a decision is a function of the strength of the conflict between several possible solutions [27]. This was confirmed in the group of
participants who had time to weigh their decisions, as the
hedonicity of their final choices were lower than those of
control participants. One may suspect that rationality
entered into their decisions.

Experiment 2: Rationality
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influential (Fig. 2): the mean hedonic ranking of items
selected by participants from the control group was (43.2
± 0.7), i.e. 2.2 higher than that of participants who
decided rationally (41.0 ± 0.5, Fischer's PLSD, P =
0.0025). Still, Fig. 2 shows that the items selected on a
rational basis remained quite indicative of pleasure
choice, as the mean ranking of rational decisions was
more than 10 higher than chance (30). Such a correlation
of hedonicity with rationality supports the contention
that rational decisions provide pleasant experiences [29]
even if less pleasant than those of spontaneous decisions.
It follows that pleasure remains at the root of decision
making.

Experiment 3: Recognition heuristic
Gigerenzer and Todd [30] developed the fast-and-frugal
approach to modeling human decision making; they challenged the rational approach and argued that because
human decision-making process evolved in competitive
environments, they needed to be fast, and because they
evolved in changeable environments they needed to have
the robustness that comes from simplicity. Maximization
of hedonic experience fulfils both tasks. But, more specif-

In Experiment 2, the participants were instructed to select
most rational issues in Questionnaire 2.

Results and discussion
Again as in Experiment 1, in Experiment 2 there was no
difference between the results obtained from men and
from women (Fischer's PLSD, P > 0.13). There was no
influence of age (correlation 0.201, Z-value 1.541, P >
0.12) on the results from Questionnaire 2.

On the other hand, the rationality involved in making a
decision on Questionnaire 2 was highly significantly

HEDONIC DECISION

Methods
In that study, 60 participants, 37 men (m ± se, 54.9 ± 1.6
yr) and 23 women (51.0 ± 1.5), were presented with the
same two questionnaires, as described above. The mean
ages were similar enough to be insignificantly different
(Student's t = 1.4, D.F. 58, P = 0.16). After reading and rating the 50 items of Questionnaire 1, the participants were
divided into two groups before answering Questionnaire
2. The first group (control n = 33, 21 men and 12 women)
was asked to answer Questionnaire 2 without being
instructed about rationality; thus, they received the same
instructions as the control group in Experiment 1. The second group (n = 27, 16 men and 11 women) was
instructed to answer rationally to Questionnaire 2 and to
decide in favor of the political decisions that appeared
most rational to them. All participants knew that they
could ask questions about the Methods; none of them
asked any question about the word 'rational,' thus indicating that they understood the word without ambiguity.

50

45

P0.01
40

35

30

Control

Rational

INSTRUCTIONS TO PARTICIPANTS
Figure
Mean
results
2
of Experiment 2
Mean results of Experiment 2. Same protocol as in Experiment 1 but the experimental group were instructed to select
the most rational responses on Questionnaire 2. Ordinates
indicate the number of times participants chose in Questionnaire 2 the most positively hedonic; minimum 30 is chance,
maximum 50 is systematic decision in favor of most pleasant
items. Rational column gives the mean results of 27 participants who were instructed to select the rational responses
on Questionnaire 2. Control column gives the mean results
of 33 control participants who received no instruction
regarding rationality of decision on Questionnaire 2.
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ically, Goldstein and Gigerenzer [31] considered recognition as a way to be successful in repeated circumstances.
To explore the hypothesis of the previously evidenced role
of pleasure in decision making might depend on a simple
recognition of items by the participants, in Experiment 3,
we presented the same items twice in order to verify
whether participants would select behaviors that they had
previously preferred.
Methods
In that study 35 participants (21 men, m ± se: 51.6 ± 2.1
yr, and 14 women, 54.4 ± 1.3 yr. Fisher's PLSD, mean diff.
3.77, Crit. Diff. 4.8, P = 1.2), were presented with the two
questionnaires, as described above. However, in that
experiment, a different Questionnaire was presented
(Questionnaire 3). In it, all the items of Questionnaire 1
were arranged not by theme, as in Questionnaire 2, but on
the contrary were shuffled so that in each of all 10 entries
on that questionnaire the 5 items were mixed in order not
to have two items on the same problem (say, Irak, or abortion) twice in the same entry. Thus, all items on the 10
entries were on different themes. E.g. instead of presenting
an entry with 5 different behaviors regarding, say, abortion, the entry would contain one item on abortion, one
on immigration, one on Irak war, one on Cuba, and one
on GM food. After that additional Questionnaire 3, the
participant would return to the normal protocol, read
Questionnaire 2 with again the same items but this time
with all items grouped by theme, and decide which to
choose. The intention with the protocol of Experiment 3
was to familiarize the participants with the various decisions and check whether recognition would influence
their decisions. If that is the case one would expect participants to choose the same items in Questionnaires 3 and
2. What was counted for each participant, therefore, was
the number of coincidences when a given item had been
selected on both Questionnaires 3 and 2. The maximal
number would be 10 coincidences, as there were 10
entries on both questionnaires.
Results and discussion
In men and women the results were identical and superimposed therefore with those of the whole group: the
mean (± se) number of coincidences was: 5.1 ± 0.2, out of
a maximum possible 10, i.e. -4.8 lower than maximum
(Student's t, 30.6, D.F. 34, P < 0.0001). Thus, the participants chose predominantly the items that they had rated
as pleasurable, but recognition played little or no role in
their decisions, as the items selected five times out of ten
were not the same as those they had decided on Questionnaire 2.

Thus, if recognition influenced the participants' decisions
as predicted from Goldstein and Gigerenzer [31], that
influence was minor. Such a conclusion would confirm
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the fact that a long delay of 77 +3 d placed between Questionnaires 1 and 2 produced the same results as the above
Experiments 1–3 (Bonniot-Cabanac & Cabanac, submitted). Yet in that experiment, too, participants maximized
hedonicity in their decisions (m ± se) both in Questionnaires 2 and 3, with identical scores (43.1 ± 0.5) and (43.2
± 0.5). Such a result also confirms that participants tended
to maximize hedonicity, irrespective of the form of presentation of the various problems where they had to make
decisions.

General discussion
The aim of the paper was to address the interplay between
hedonicity and choice. Specifically, we tested the hypothesis that the amount of subjective pleasure associated with
a behavioral alternative affects that likelihood that this
alternative will be chosen by a decision-maker. In order to
test this hypothesis, the participants first assessed the
pleasure associated with a range of choice alternatives
(Questionnaire 1). Then they chose (Questionnaire 2).
The results showed that participants significantly chose
options that they had rated as pleasant, although they
didn't choose always the most pleasant ones, and sometimes chose clearly unpleasant ones.
A criticism raised sometimes by anonymous reviewers of
previous experiments has been that the approach with
two questionnaires may suffer from some tautology, as
one may expect the participants to select in Questionnaire
2 what they like. However the present work responds to
that criticism and removes the tautology, as the results
confirmed that the link between pleasure and decision did
not follow automatically the trend to maximize pleasure.
In none of the three experiments did any participant reach
the total maximum of 50 that would mean selecting systematically the most pleasurable items. The choosing of
pleasant items in Questionnaire 2, therefore, was not that
obvious and not as tautological as one might have feared.
Furthermore, the duration of the time available for decision making made a difference on their final choice: when
participants had time to weigh their decisions, they
selected pleasant responses, but less so than when they
had to rush to decide. The same pattern took place when
participants had to decide in favor of rational solutions.
The pleasure ratings of decisions actually made remained
vastly higher than chance, but nevertheless significantly
less pleasant than when participants had to decide without focusing on rationality. Thus, the results failed to falsify our working paradigm and confirmed pour previous
experimental data showing the preeminent role of pleasure in decision making [22,32] although the previous
experimental protocols were modified.
Concepts of motivation are vital to progress in behavioral
neuroscience [33]. Our present results obtained both in
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Experiment 1 and in Experiment 2 confirm that the pleasure experienced when the participants read different solutions to political problems correlated with their
subsequent decisions on these items. Their pleasure/displeasure seemed to indicate the right solution whenever
they made a political/social decision and seemed to provide decision-making clues. The present results thus confirm the hypothesis that maximization of experienced
pleasure (i.e., experience value) and its counterpart, minimization of displeasure, occur in the decision-making
process. This confirms several results obtained in previous
experiments studying the role of pleasure on decisions in
conflicts of motivations for physiological behaviors [34],
and in various purely psychological fields: grammar, gambling, mathematics, politics, poetry, aggression, etc.
[19,22,32,35] If we accept that emotion is "any mental
experience with high intensity and high hedonicity", then
the present results confirm the fundamental role of emotion in decision making [36] and that emotional intelligence predicts success in important domains, among
them personal and work relationship [37,38]. A recent
study showed that in absence of contextual cues or situational constraints, choices followed a pleasure-maximizing principle [39], a result closely similar to the present
ones.
There was no difference in decisions made by participants
whatever sex or age. The tendency to seek pleasure and
avoid displeasure thus appears to be deeply rooted in
human nature, as it covers a very broad area of the human
mind and is independent of decision-makers' sex and age.
This does not disprove Flynn, Slovic, & Mertz' [40] results
that demonstrate socio-ethnical influence in the solution
chosen to environmental risk, but shows that when a difference shows, it is more likely to be rational than
hedonic. Such a profound influence of hedonicity is likely
to be due to the antiquity of this mechanism, which is
present in animals, too [41].
The fact that the time allowed for decision was an influential variable (Experiment 1) also suggests that hedonicity
is the fundamental mechanism that takes place in emergency when there is no time for deep evaluation. Slovic
and collaborators described recent empirical research illuminating "the affect heuristic" wherein people rapidly
consult their affective feelings when making judgments
and decisions. This heuristic enables us to be rational
actors in many situations. It works beautifully when experience enables us to anticipate accurately how we will like
or dislike the consequences of our decisions. However, it
fails miserably when the consequences turn out to be
much different than we anticipated. In the latter circumstances, the rational actor may well become the rational
fool [42]. Recent microeconomics studies of consumer
behavior showed that the price is traded in the buyers'
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mind against other pieces of information such as
GMFoods influence on health, [43], or taste qualities of
drinks [44], and that the hedonic experience has a major
impact on final decision [45], a result confirmed by the
present paper.
"The sentiment of mathematical elegance is nothing but
the satisfaction due to some conformity between the solution we wish to discover and the necessity of our mind [...]
This aesthetic satisfaction is consequently connected with
the economy of thought" [46]. The hypothesis that hedonicity is the main key in decision making [11,47] has
gained momentum in the recent years. Johnston [48] also
reached the conclusion that hedonicity is the dimension
of the mind that allows us to decide independently from
rationality. Thus hedonicity is likely to explain intuition
as a valuable and reliable problem-solving tool [49,50].
Decision-making seems to reflect two processes: a rational
one, when the subject has the necessary information and
cultural background, and a hedonic one, when the subject
cannot think through the situation for time pressure or
lack of information. The hedonic mechanism being more
archaic, for obvious reasons rooted in physiology, zoology, and anthropology [51,52], would be common to all
humans and would come into play when there is no time
to be rational or when rationality fails to provide a solution [11,42]. A similar conclusion was also reached by
Slovic and co-workers [12,20,42] who coined the term
"affect heuristic" for that process. The results are consistent with the claim that non-rational processes contribute
to decision making. Another support to the hypothesis –
this time behavioral – can be found in the fact that pathological symptoms of stress occur when the algebraic sum
of effort and reward is chronically negative [53].
Hedonicity was shown also to influence decision indirectly through the decision-makers' mood. Isen et al. have
repeatedly shown that not only was decision easier when
the decision-makers' mood was positive [54], but further
that the quality of their decisions was also improved
[55,56], another indication of the role of hedonicity in
decision making.
In conclusion, the results support the idea of a dual process working of the mind. The elaboration likelihood
model (ELM) is a model of how attitudes are formed and
changed. Central to this model is the elaboration continuum, which ranges from low elaboration (low thought)
to high elaboration (high thought) [57]. Central route
processes are those that require a great deal of thought,
involve careful scrutiny of the merits of arguments, and
therefore are likely to predominate in rationality. Peripheral route processes, on the other hand, do not involve
elaboration of the message and would predominate in
hedonicity.
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The result would support the conclusion that the main
concern of decision makers is to maximize pleasure rather
than rationality in their decisions. Even when told to
make a rational choice, participants' decisions were close
to their hedonic choices. In the "time pressure manipulation" in the first study, participants worked more under
"system 1" type of thinking, and therefore make more
"hedonic" choices. Although the a dual-process theory [7]
has been challenged [58], the present results are compatible with Epstein's theory for decision making. Another
way to present it would be motivational rationality vs. logical rationality [59]. The dual processes are rationality on
the one hand and hedonicity on the other hand, with the
later being the more fundamental one. When all of the
necessary information is provided and enough time [26]
is available, rationality and hedonicity tend to coincide, as
they often do [60]. Actually, in many circumstances of life
the hedonic choice is also the rational one. In such cases,
there will be no difference between choices made under
the two perspectives. When judging issues regarding different politics that are far from oneself (the war in Iraq,
North Korea, the Palestinians in Israel, or Cuba), the decision makers make their judgments from a psychological
distance. This perspective increases the likelihood that the
decision maker will view the same alternative as rational
and hedonic at the same time (since making a rational
decision about political/social problem for other people,
maximize one's pleasure, knowing "he did the right
thing"). If such a mechanism takes place, it emphasizes
the importance of hedonicity in the process of decision
making.
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Additional material
Additional file 1
Questionnaire 2. This questionnaire presents 10 items describing each five
solutions to the social or political problem involved. Under each theme,
indicate your choice on the attached 'response page.'
Click here for file
[http://www.biomedcentral.com/content/supplementary/17449081-3-45-S1.rtf]

Acknowledgements
The research reported in this paper was supported by CRSNG-NSERC
Canada.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.

Yet, hedonicity can lead to non-rational decisions and,
consequently, its role is being recognized by more and
more authors [47,48,61-63]. The acknowledgement of
such a process in decision making has gained momentum
in recent years as was recognized as the root of wanting
[64], as the index of correct choice [65,66], as the anticipated source of reward in decision making [67], and especially in uncertain conditions when rationality is hindered
[68]. "Pleasure has a central role in human life" [69]. Such
a role is likely to be inherited from biology as hedonicity
seems to be the decision maker in animals too [41].

Competing interests
The author(s) declare that they have no competing interests.

Authors' contributions
Both authors conceived the study, participated in its
design carried out the sessions, drafted the manuscript,
performed the statistical analysis, and read and approved
the final manuscript.

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

Burton CM, King LA: Implications of following your gut: Speed,
affect, and perseverance in the face of failure. Abstract IV-131
APS Convention New York 2006.
Baron J: Nonconsequentialist decisions. Behav Brain Sci 1994,
17:1-42.
Mellers BA, Schwartz A, Cooke ADJ: Judgment and decision
making. Ann Rev Psychol 1998, 49:447-477.
Erev I, Roth AE: Predicting how people play games: reinforcement learning in games with unique strategy equilibrium.
Amer Econ Rev 1998, 88:848-881.
Roth AE, Erev I: Learning in extensive-form games: experimental data and simple dynamic models in the intermediate
term. Games Econom Behav 1995:164-212.
Berridge KC: Irrational pursuit: Hyper-incentives from a visceral brain. In Psychol Econom Edited by: Brocas I, Carrillo J. Oxford:
Oxford University Press; 2000.
Epstein S: Integration of the cognitive and the psychodynamic
unconscious. Am Psychol 1994, 49:709-724.
Loewenstein GF, Weber EU, Hsee CK, Welch N: Risk as feelings.
Psych Bull 2001, 127:267-286.
Reyna VF, Farley F: Risk and rationality in adolescent decision
making. Psychol Sci Publ Int 2006, 7:1-44.
Cabanac M: Physiological role of pleasure. Science 1971,
173:1103-1107.
Cabanac M: Pleasure: the common currency. J Theoret Biol 1992,
155:173-200.
Slovic P, Finucane M, Peters E, MacGregor DG: The affect heuristic. In Heuristics and Biases: The Psychology of Intuitive Judgment Edited
by: Gilovich T, Griffin D, Kahneman D. New York: Cambridge University Press; 2002:397-420.
Finucane ML, Peters E, Slovic P: Judgment and decision making:
The dance of affect and reason. In Emerging Perspectives on Decision Research Edited by: Schneider SL, Shanteau J. New York: Cambridge University Press; 2003:327-364.
DeSousa R: The Rationality of Emotion Cambridge, Massachussetts: MIT
Press; 1987.
Mellers BA, Schwartz A, Ho K, Ritov I: Decision affect theory:
Emotional reactions to the outcome of risky options. Psychol
Sci 1997, 8:423-429.
Mellers BA: Choice and relative pleasure consequences. Psychol Bull 2000, 126:910-924.
King LA, Hicks JA, Krull JL, Gaiso AKD: Positive affect and the
experience of meaning in life. J Personal Soc Psychol 2006,
90:179-196.
Price DD, Riley J, Barrell JJ: Are lived choices based on emotional processes? Cognit Emot 2001, 15:365-379.
Cabanac M: What is emotion? Behav Proc 2002, 60:69-84.
Slovic P, Finucane ML, Peters E, MacGregor DG: Risk as analysis
and risk as feelings: Some thoughts about affect, reason, risk,
and rationality. Risk Anal 2004, 24:311-322.
Griffiths TL, Tenenbaum JB: Optimal predictions in everyday
cognition. Psychol Sci 2006, 17:767-773.
Cabanac M, Pouliot C, Everett J: Pleasure as a sign of efficacy of
mental activity. Eur Psychol 1997, 2:226-234.

Page 7 of 8
(page number not for citation purposes)

Behavioral and Brain Functions 2007, 3:45

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.
48.
49.

50.
51.
52.

Ramírez JM, Bonniot-Cabanac M-C, Cabanac M: Can impulsive
aggression provide pleasure? Eur Psychol 2005, 10:136-145.
Thomson M, Adams B, Sartori J: Moral and Ethical Decision Making. Literature review. Toronto: Defence Research & Development Canada; 2005.
Dreyfus HL, Dreyfus SE: Mind over Machine New York: The Free
Press; 1986.
Ariely D, Zakay D: A timely account of the role of duration in
decision making. Acta Psychol 2001, 108:187-207.
Diederich A: Decision making under conflict: Decision time as
a measure of conflict strength.
Psychon Bull Rev 2003,
10:167-176.
Schall JD: Neural correlates of decision processes: neural and
mental chronometry. Curr Op Neurobiol 2003, 13:182-186.
Cabanac M: The evolutionary point of view: rationality is elsewhere. Commentary on J. Baron's Nonconsequentialist
Decisions. Behav Brain Res 1996, 19:322.
Gigerenzer G, Todd PM: Simple Heuristics That Makes Us Smart New
York: Oxford University Press; 1999.
Goldstein DG, Gigerenzer G: Models of ecological rationality:
The recognition heuristic. Psychol Rev 2002, 109:75-90.
Balaskó M, Cabanac M: Grammatical choice and affective experience in a second-language test.
Neuropsychobiol 1998,
37:205-210.
Berridge KC: Motivation concepts in behavioral neuroscience.
Physiol Behav 2004, 81:179-209.
Cabanac M, LeBlanc J: Physiological conflict in humans: fatigue
vs cold discomfort. Am J Physiol 1983, 244:R621-R628.
Ramírez JM, Bonniot-Cabanac MC, Cabanac M: Can aggression
provide pleasure? Eur Psychol 2003, 10:136-145.
Naqvi N, Shiv B, Bechara A: The role of emotion in decision
making. A cognitive neuroscience perspective. Curr Dir Psychol
Sci 2006, 15(5):260-264.
Salovey P, Grewal D: The science of emotional intelligence.
Curr Dir Psychol Sci 2005, 14:281-285.
Mayer JD, Salovey P: What is emotional intelligence? In Emotional Development and Emotional Intelligence: Educational Implications
Edited by: Saloey P, Sluyter D. New York: Basic Books; 1997:3-31.
Vastfjall D, Garling T: Preference for negative emotions. Emotion
2006, 6:326-329.
Flynn J, Slovic P, Mertz CK: Gender, race, and perception of
environmental health risks. Risk Analysis 1994, 14:1101-1108.
Cabanac M: Do animals know pleasure? In Mental Health and Wellbeing in Animals Edited by: McMillan FD. Ames: Iowa State University
Press; 2005.
Slovic P, Finucane M, Peters E, MacGregor DG: Rational actors or
rational fools: Implications of the affect heuristic for behavioral economics. J Socio-Econ 2002, 31:329-342.
Noussair C, Robin S, Ruffieux B: Do consumers really refuse to
buy genetically modified food? Econom J 2004, 114:102-120.
Lange C, Issanchou S, Combris P: Expected versus experienced
quality: trade-off with price. Food Qual Pref 2000, 11:289-297.
Lange C, Martin C, Chabanet C, Combris P, Issanchou S: Impact of
the information provided to consumers on their willingness
to pay for Champagne: comparison with hedonic scores.
Food Qual Pref 2002, 13:597-608.
Poincarré H: Science et Méthode Paris: Flammarion; 1908.
Ovsich AJ: Outlines of the theory of choice: attitude, desire,
attention, will.
[http://www.bu.edu/wcp/Papers/Acti/ActiO
vsi.htm].
Johnston VS: The origin and function of pleasure. Cognit Emot
2003, 17:167-179.
Pretz J: Successful intuitive and analytical problem solving
depends on experience and cognitive style. In Annual meeting of
the American Psychological Society: 27–30 May 2004; Chicago American
Psychological Society; 2004.
Schnall S, Clore GL, Ryan K: Embodied affect as information:
performance versus hedonic orientations. Abstract I-129 APS
Convention New York 2006:133.
Cabanac M: On the origin of consciousness, a postulate and its
corrollary. Neurosci Biobehav Rev 1996, 20:33-40.
Yates JF, Lee JW, Shinotsuka H, Siek WR: Oppositional deliberation: toward explaining overconfidence and its cross-cultural
variations. Abstr Psychonom Soc 1998, 3:41-41.

http://www.behavioralandbrainfunctions.com/content/3/1/45

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

Siegrist J, Marmot M: Health inequalities and the psychosocial
environment-two scientific challenges. Soc Sci Med 2004,
58:1483-1499.
Isen AM, Nygren TE, Ashby FG: Influence of positive affect on
the subjective utility of gains and losses: it is just not worth
the risk. J Person Soc Psychol 1988, 55:710-717.
Isen AM, Daubman KA, Nowicki GP: Positive affect facilitates
creative problem solving. J Person Soc Psychol 1987.
Isen AM, Rosenzweig AS, Young MJ: The influence of positive
affect on clinical problem solving. Med Decis Making 1991,
11:221-227.
Petty RR, Cacioppo JT: Attitudes and persuasion: Classic and contemporary approaches Dubuque, Indiana: Wm.C. Brown; 1986.
Osman M: An evaluation of dual-process theories of reasoning. Psychon Bull Rev 2004, 11:988-1010.
Evans JSBT, Over DE, Manktelow KI: Reasoning, decision making
and rationality. Cognition 1993, 49:165-187.
Galotti KM, Carmichael KE: Decision-making styles and real-life
decision making. 659. Abstr Psychonom Soci 2001, 6:96.
Russell JA: Introduction: The return of pleasure. Cognit Emo
2003, 17:161-165.
Dubé L, LeBel JL: The content and structure of laypeople's concept of pleasure. Cognit Emot 2003, 17:263-295.
Fischer ARH: User Adaptation in User-System Interaction.
Technische Universiteit, J F Schouten School; 2004.
Mees U, Schmitt A: Emotions as reasons for action: A twodimensional model of meta-telic orientations and some
empirical findings. In Symposium on Agents that Want and Like-Symposium of the AISB-05: 2005; University of Hertfordshire, UK Behaviour
SftSoAIatSo. Brighton: SSAISB; 2005:84-85.
Higgins ET: Value from regulatory fit. Curr Dir Psychol Sci 2005,
14:209-213.
King LA, Hicks JA, Krull JL, Gaiso AKD: Positive affect and the
experience of meaning in life. J Person Soc Psychol 2005,
90:179-196.
Wilson TD, Gilbert DT: Affective forecasting: Knowing what to
want. Curr Dir Psychol Sci 2005, 14:131-134.
Wilson TD, Centerbar DB, Kermer DA, Gilbert DT: The pleasures
of uncertainty: Prolonging positive moods in ways people do
not anticipate. Attit Soc Cognit 2005, 88:5-21.
Warburton DM: The functions of pleasure. In Pleasure and Quality
of Life Edited by: Warburton DM, Sherwood N. Chichester: John
Wiley and Sons; 1996:1-10.

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 8 of 8
(page number not for citation purposes)

