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Executive Summary  

Research in the fields of neuroeconomics and behavioral economics has increasingly 

shown that individuals’ attitude towards risk is closely associated with emotional 

processes, and that economic decision making cannot be understood through classical 

utility theory. At the same time research on meditation has shown that meditation 

affects emotional processes and the reward system of the brain. This thesis explores if 

meditation, due to these effects, changes experienced meditators’ risk-attitude. 

The question of whether meditation affects risk-attitude is investigated through an 

experimental setup, testing experienced meditators’ risk-attitude through a gambling 

task involving monetary reward. The experiment is designed to test the hypothesis of a 

short term effect of meditation towards increased risk-aversion and explore the long 

term effects of meditation on risk-attitude. Other than testing meditators’ risk-attitude, 

the experiment also tests the participants’ behavior in two liking tasks, included in the 

experimental design to give further insight into the emotional effects of meditation on 

decision making.  

The statistical analysis of the experimental data, first and foremost, supports the 

hypothesis concerning short term effects of meditation, and further shows a positive 

relationship between regular meditation and risk-seeking.  Furthermore, sleep during 

meditation and age are shown to have a significant effect on risk-attitude. Lastly, the 

statistical analysis shows significant relationships between deemed attractiveness of 

displayed faces in one of the liking-tasks and regular meditation along with age.  

In the discussion of the statistical analysis several possible explanations to the results 

are given, primarily focused on the possible effect of meditation related to dopamine 

and the reward system of the brain, and the effect of meditation in the direction of 

increased emotional control. The latter is closely associated with Prospect Theory and 

this theory’s concept of loss-aversion. Further, the findings in the liking tasks are 

explored especially in relation to the possible role of dopamine in both gambling and 

liking tasks.  

Finally, further venues of research are discussed along with opportunities for business 

utilization of meditation.   
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1 Introduction 

Throughout numerous aspects of life, individuals as well as groups are constantly faced 

with decisions that need to be made. Some decisions are minor and hardly noticeable; 

like choosing between taking the stairs and waiting for the elevator or which chocolate 

bar to buy, while others are of great importance to the shape of the future; like choosing 

between job-options or deciding whether to trust a business partner and launch a new 

product line or scrape the project altogether. The list of possible examples is infinite and 

making decisions is arguably one of the most important aspects of both personal and 

business life, because it is involved on so many levels in shaping life and performance. 

In the world of economics, the classical idea was that man’s actions and decisions could 

be explained through rationality. From this perspective, which was introduced by 

Bernoulli already in 1738, decision making is done by estimating the expected utility of 

the given opportunities and then choosing  the option with the highest utility. The 

utility-value was found by considering how the different outcomes would affect the 

total wealth of the decision maker and his ability to consume, and therefore basically 

represented a rational long term perspective on the different outcomes. Following this 

logic when presented with a coin-toss gamble with almost no effect on total wealth, in 

which one could win 70 DKK and lose 50 DKK the rational thing to do, would be to 

accept the gamble. It would be rational because the utility of gaining 70 DKK should be 

significantly larger than the disutility of losing 50 DKK. However, research shows that 

by far most people would turn down such a gamble (Kahnemann, 2003), which would 

suggest that man is not rational in the classical sense. 

What has been suggested instead of man being classically rational, is that man is loss-

averse, meaning that people in general tend to weigh losses significantly heavier than 

equal gains. This discovery of man’s tendency towards loss-aversion and the theory this 

tendency was incorporated in Prospect Theory, with many important implications for 

economics and finance in particular, and can explain why most people would turn down 

a gambling proposition as the one above. But far more importantly, the aversion to loss 

and the related tendency of people to make decisions considering the here and now, can 

help explain behavior that has serious implication for financial markets and the broader 

economy. An example of this is pension-savers tendency to prefer bonds to stocks even 
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though they in the long run would benefit from preferring stocks (Loewenstein, 2001). 

What essentially happens is that the fear of losing makes people be overly cautious with 

respect to making good long term decisions, which in turn can have a negative long 

term effect on their ability to consume in retirement.   

While Prospect Theory, and other such models, describes economic decision making 

quite well, another focus of research in this area has been directed at understanding the 

processes that underlay concepts such as loss-aversion, attitude towards risk and 

evaluation of probabilities. The picture that has emerged from this research is that 

emotions play a very important role in decision making. One of the findings made in 

this direction, by Bechara et al. (2000), came from studies of individuals with brain 

damage in the ventromedial prefrontal cortex, a brain structure involved in regulating 

social behavior, by for instance inducing embarrassment. However, in other areas like 

learning or focusing the brain-damaged individuals had normal capabilities. These 

individuals were, in other words, normal except that they had lost their ability to 

regulate behavior through emotions. The study of these individuals found that they 

behaved significantly different in the gambling task set before them, compared to 

normal individuals. This finding was explained by the fact that the damaged individuals 

did not over time shy-away from large losses the way normal individuals did, but kept 

incurring them, which in this particular task made them perform badly.  The reason why 

this finding is so important is that it points toward the key role played by emotions in 

economic decision making. Other research even suggests that when emotional 

evaluation of risk differs from cognitive evaluation of risk (based on more objective 

elements such as probability), what determines behavior is the emotional evaluation. In 

other words, emotional evaluation of risk has the ability to overwrite those of a more 

rational type (Loewenstein, 2001). Further, it is also interesting to note that emotions 

not only play a significant role in economic decision making for the broader public, but 

also for individuals who make economic decisions for a living.  It has, for instance, 

been shown that stock market traders’ trading behavior and performance can be affected 

by positive and negative moods induced in the traders by playing different music to 

them (Weber & Johnson, 2009). 
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While the body of research on decision making has increasingly shown the importance 

of emotions, research in a completely different field has shown that meditation can have 

effects on emotions. Comparatively, the study of meditation is in its earlier stages, but 

there is growing evidence suggesting that emotions and emotional control are 

significantly affected by the practice of meditation. A number of studies show findings 

in this direction (Mark & Williams, 2010). One study, for instance, shows that 

meditation has a positive effect on clinical anxiety disorders, in effect making them less 

susceptible to feelings of anxiety (Goldin & Gross, 2010). But meditation has also been 

shown to have beneficial effects on healthy individuals. Another study shows that 

regular practice of meditation by soldiers, during a highly stressful period prior to 

deployment, was correlated with lower scores on negative emotions and less 

deterioration of working memory. So the more soldiers meditated the lower they scored 

on negative emotions and the more they preserved of their working memory, during a 

period where it was declining due to stress (Jha et al., 2010).  

At the same time there would seem to be a growing interest in meditation seen from a 

business perspective. Internationally, books have been written about how mindful-

meditation can help managers and leaders develop their interpersonal skills, recuperate 

and improve performance (Carroll, 2007; Thornton, 2004). In Denmark, consultancies 

are using meditation both internally and externally for the benefit of clients (Ørsted, 

2010; Appendix A). In a broader perspective of the business community the use of 

meditation is definitely very small scale and sporadic, nonetheless a tool that is out 

there and applied in the business community.  

When one considers the importance of risk-attitude in relation to economic behavior 

combined with the evidence in favor of emotions playing a key role in shaping risk-

attitude, it is possible to ask oneself the following question: If emotions affect risk-

attitude and risk-attitude directs behavior, is it then possible to alter behavior by 

affecting the emotional processes that underpins risk-attitude? And further, if 

meditation, given its effect on emotions, could be a driver of such change in economic 

behavior?  This thesis sets out to explore this question of whether or not meditation 

changes people’s risk-attitude and subsequent behavior. In order to investigate this 

question the following research question has been designed: 
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1.1 Research question 

Does meditation affect risk-attitude in experienced meditators?  

This research question has again been divided into two sub-questions which this thesis 

is aimed at answering. 

1.2 Sub-questions 

1. What are the short term effects of meditation on risk-attitude? 

2. What are the long term effects of meditation on risk-attitude? 

Additionally, the following hypotheses have been stated as part of the effort to answer 

the first sub-question regarding the short term effects of meditation. The background of 

the hypothesis will be further explained in Chapter 3 which presents the research 

associated with the hypothesis.  

1.3 Hypothesis 

The practice of meditation will immediately after meditation result in a 

state that will make the meditator more risk-averse. 

1.4 Definitions 

Risk-attitude: Describes the attitude of the individual towards taking on 

a risky prospect compared to a certain outcome.  
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2 Methodology  

In this chapter the methodical considerations and choices that were made throughout the 

project will be presented and discussed. The chapter will open with a brief delimitation 

that addresses how the scope of the thesis was narrowed. Then an introduction to the 

overall methodology of the paper, with respect to the use of a deductive approach, will 

be given, followed by a section on the relevant theory of science. Thereafter, the 

chapter’s structure will follow the natural order in which decisions were made and 

carried out throughout the project, starting with the choice of overall experimental 

design, and the subsequent choice of which tests to use within that design. Then the 

strategy and methodical considerations associated with the questionnaire that was used 

in relation to the experiment will be presented, followed by a section describing how 

participants were then recruited for the experiment. How the experiment was actually 

carried out will thereafter be covered in the subsequent section. Finally, the way the 

collected data was processed and the following statistical analysis of the data will be 

presented. Before moving on to the delimitation, it should be mentioned that the 

discussion of reliability and validity, which would often reside in the methodological 

chapter, was in this paper found to fit better as part of the discussion of the experimental 

results in Chapter 5, and will be discussed there.    

2.1 Delimitation 

Regarding the scope of this project a couple of things should be noted about the 

boundaries of the research. Firstly, the project, for reasons addressed further in the 

section about recruitment of participants, does not explore whether different meditation 

techniques have different effects on risk-attitude. The experiment conducted is only 

done on one type of meditation, and it is an underlying assumption of this project that 

meditation techniques though different in various ways have fairly similar effects. 

Secondly, it should be noted that the risk-attitude test in the project’s experiment is 

focused on gambling behavior under risk, meaning that the probability of outcomes are 

known contrary to gambling under uncertainty where probabilities are not known. 

Therefore, the project as such does not create knowledge concerning meditation’s effect 

on risk-attitude under uncertainty. 
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2.2 Overall methodical approach 

The main approach of the thesis is deductive as illustrated on the left side of Figure 2-1. 

Based on knowledge about how certain elements affect risk-attitude and how meditation 

affects the brain, a hypothesis, stating that the here-and-now effect of meditation would 

be more risk-aversion, was formulated. The statement of the hypothesis then led to the 

construction of an experimental design that made it possible to collect data concerning 

the hypothesis, which later could be tested statistically.  

 

 

 

 

 

 

 

 

So the investigation of the short term effects of meditation on risk-attitude is clearly 

deductive. When it comes to the investigation of the long term effects the nature of the 

methodology becomes a bit less obvious, since there was not a priori stipulated 

hypothesis about the direction of any effects on risk-attitude. The analysis is therefore 

explorative in nature and can be said to be a post-hoc analysis, in which the data after 

being collected is explored for patterns, which there was no prior expectations to. Based 

on the findings in the explorative analysis of the data it was then possible to suggest 

different explanations of how the implicated variables are associated and essentially 

create or improve hypotheses related to risk-attitude. The process of going for patterns 

in the data to ideas of how variables are connected has a somewhat element of an 

induction approach which is illustrated in Figure 2-1 (right). 

Theory 

Hypothesis 

Observations 

Hypothesis testing Observations  

Patterns 

Tentative 

Theory 

Deductive method Inductive method 

Figure 2-1  Methodical approach   
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2.3 Theory of science 

In terms of theory of science the research done in this paper is founded on critical 

rationalism, which is a school of theory of science that was founded by Popper (1902-

1994) and has a realistic ontology (Fuglsang & Olsen, 2004). Having a realistic 

ontology fundamentally means that the understanding of the world is based on the 

assumption that the world has structures and laws regardless of human recognition of 

these structures and laws. This worldview can be contrasted to an idealistic ontology 

which at various degrees state that the world is constructed through human creation of 

concepts and discussions about the world. In the idealistic tradition it therefore becomes 

important to investigate the creation of concepts and how discussions are framed and so 

forth. However, in this project the underlying assumption is that key-concepts such as 

risk-aversion, loss-aversion, meditation etc. do in fact describe actual structures in 

reality, and that it therefore is sensible to investigate the relationship between these. It is 

at the same time important to stress that having a realistic ontology does not mean that 

one believes the key-concepts are flawless or describe reality in a perfect manner. What 

it means is that the use of, for example, the concept of risk-aversion can actually refer to 

an element of reality. Again the contrast to the idealistic worldview is that the idealists 

would believe that there is no essence and that it is thus impossible to attach a 

meaningful concept to a reality that as a consequence is continually shifting.  

In critical realism the logical consequence of this perception of reality is that the role of 

science is to uncover causalities between different elements of reality. This is done by 

formulating theories and hypotheses about relationships between different variables, in 

this case risk-attitude and meditation, and thereafter subjecting these to empirical 

testing. The approach is thereof primarily deductive in nature. Through this deductive 

process, where hypotheses are falsified and reformulated, critical rationalism believes 

that knowledge can be created and further understanding of important matters 

developed.   

With regard to the testing of hypotheses it is worth pointing out that critical realism, as 

opposed to other forms of theories of science, does not operate with the term 

verification of hypotheses but only with falsification. The reason is that even if a 

hypothesis has been tested numerous times it cannot logically be proven that the stated 
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hypothesis is true. If, for instance, a certain behavior has been observed in all test 

subjects, it cannot as a result thereof be proven that all people will display this behavior. 

Therefore, critical rationalism does not state that a hypothesis or a theory is true but 

merely that it cannot be proven to be false. For all practical purposes the distinction 

between verification and non-falsification is of course of no consequence, since it holds 

no implication for how an experiment should be conducted. The distinction, however, 

can be used as a cautionary note in how to interpret test results, especially when one is 

working with a problem as highly complex as human decision making.  

In short, the theory of science foundation for this thesis is as follows: There are 

structures and essences in the world that can be described through key-concepts such as 

loss-aversion, meditation etc. To create knowledge, the relationship between these key-

concepts is then investigated through empirical testing.  

Finally, as a note regarding these key-concepts it should be mentioned that there is an 

interesting difference between economics and decision psychology concerning the 

nature of a concept such as risk-attitude (Weber & Johnson, 2009). From an economic 

standpoint one can regard risk-attitude as a preference that can be seen as a result of 

utility and something that can be estimated through experiments. From a psychological 

viewpoint can regard risk-attitude as something that is continually created through 

different processes when the individual is faced with decisions. This thesis leans 

towards the latter since it is basically investigating if activating certain processes in one 

field (meditation) leads to a change in the processes that underlay another field (risk-

attitude).   

2.4 Design of experiment 

In order to test the hypothesis that meditation would put the meditator in a state that was 

more risk-averse and at the same time study if meditation had any long term effects on 

risk-attitude, it was necessary to design an experiment in which experienced meditators’ 

risk-attitude was tested either before or after having meditated. Initially, it was also 

considered to teach non-meditators to meditate while having another non-meditation 

group as controls, and test these two groups’ risk-attitude after one meditation. 

However, this setup could not allow for any study of the long term effects of 

meditation. And given the limitation in terms of recruitment and training capacity of a 
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master thesis, it was deemed too optimistic that a sufficient quantity of non-meditators 

would be motivated to engage in regular meditation for a longer period of time. The 

experiment with experienced meditators was also preferable since this would allow for a 

study of a more general effect of meditation and not an initial novice effect of 

meditation.  

The fundamental idea of the experimental setup was to divide meditators into two 

groups that were comparable on different parameters (age, education, gender and 

meditation experience) with known or speculated importance to risk-attitude and let one 

group be tested immediately after meditation while the other group would be tested 

without prior meditation. Additionally, the second group was also tested a second time, 

after they had meditated. This was done because it was relatively convenient and the 

extra data might become useful. The design of the experiment is illustrated in Figure 2-

2 below: 

 

 

 

 

 

 

 

 

The arrow indicates that the experiment was designed to infer if meditation has any 

immediate effect on risk-attitude by essentially comparing participants’ behavior in Test 

1 and Test 2 respectively, controlled for other effects. The long term effects of 

meditation and other variables not related directly to the meditation carried out during 

the experiment are not found on differences between Group 1 and Group 2, but rather 

 

Test 1 

Test 2 

Meditation 

Test 3 

Meditation 

Group 1 Group 2 

Figure 2-2 Experimental design 
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on differences between all participants’ behavior, controlled for immediate effects of 

meditation.  

It should be noted that, because it was important to minimize the time between 

meditation and testing, Group 1 similar to Group 2 was given the written (Appendix F) 

and oral introduction to the experiment upon arrival, so that the time between Group 1’s 

meditation and subsequent testing was minimized. This, of cause, creates a small 

difference between how the experiment was conducted for the two groups. Further, it 

should also be noted that all tests included initial on-screen introductions and that 

participants had the opportunity to ask questions throughout the experiment. So the 

likelihood, of any differences in behavior being caused by this variation in how long 

before testing the initial written introduction was given, should be minimal.   

2.5 Test of risk-attitude 

In order to test the participants’ risk-attitude and decision making behavior a slightly 

modified version of a gambling task designed by Tom et al. (2007) was used. The test 

consisted of 146 gambles plus 4 initial trial-gambles. All gambles, had two possible 

outcomes which each had a 50 % chance of occurring, and was presented in the same 

way; with the potential gain and loss amount displayed on either half-side of a circle, as 

illustrated in Figure 2-3. The position of the semi-circles constantly shifted and so did 

the position of the loss and gain amounts, so that the amount read first (farther to the 

right, or on top) would randomly alternate between being a gain or a loss amount.   

 Figure 2-3 Displayed gamble 
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Gain amounts (+68,+82, +96, +110, +124, +138, +152, +166) were separated by 

intervals of 14 DKK while loss amounts (÷34, ÷41, ÷48, ÷55, ÷62, ÷69, ÷76, ÷83) were 

separated by intervals of 7 DKK. Each gain and loss amount was paired twice, one time 

with either amount being presented first. In total this constituted 128 gambles (2x8x8). 

The additional 18 gambles were combinations of large losses (÷138, ÷152, ÷166) and 

small gains (+34, +41, +48), which served as control gambles in this version of the test 

that could pick up if participants had misunderstood the test or had an extreme risk-

attitude. The participants were presented with a line of eight boxes that they could 

assign their choices to. Four boxes for accepting the gamble and four boxes for rejecting 

the gamble. The subdivision of accepting or rejecting the gamble served as a rating of 

how much the participant liked or disliked accepting the gamble. This subdivision of 

choice had the advantage that it allowed not only a study of actual economic behavior 

(accepting or rejecting), but also of the underlying emotional values associated with the 

behavior, if it was necessary.  

2.6 Monetary reward 

As a part of the gambling task real monetary reward was used, so that choices made in 

the test would have real economic consequences for the participants, thereby 

strengthening the reliability and validity of the collected data. The participants were 

each told that they initially had 100 DKK; this was done so they would have an amount 

of money from which they could incur a loss.  Additionally they were told that one of 

the gambles they had been presented with would be randomly drawn at the end of the 

entire experiment, in other words, after the final questionnaire was filled out. If the 

participant had accepted the randomly picked gamble, the gamble was then decided by 

dice in the presence of the participant, otherwise the participant kept the initial 

gambling amount. Using this approach for deciding the rewards ensured two things. 

Firstly, the participants had to treat every gamble as if it counted, because they could 

not know, which gamble would be drawn. Secondly, the final reward would not 

interfere with the answers given in the questionnaire with respect to, for instance, the 

mood of the participant.  

The final reward was paid by bank transfer and all participants were told that they 

would receive the reward 7 days after the experiment. It was important that all 
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participants had the same expectation of when they would receive the reward, so that no 

time-value of money would interfere with the evaluation of the gambles. Finally, it 

should be mentioned that the rewards were donated by the Decision Neuroscience 

Research Group which resides at Copenhagen Business School and Hvidovre Hospital. 

For which the author is thankful.  

2.7 Liking-tests 

In addition to the gambling test two additional tests were included in the experimental 

setup and were given subsequent to the gambling task. So every Test-setup in the 

experimental design would comprise of the gambling task (12-15 min) followed by the 

two liking tasks (5-10 min). The two tasks were identical in design and asked the 

participants to evaluate how much they liked or disliked the image that was displayed to 

them, by rating it on a scale of 1 to 9 ( 9 being the most favorable score). The first of the 

two tests asked the participants to evaluate how much they liked 30 different faces (15 

male/15 female) that were displayed to them. All the displayed photos were of persons 

in their twenties looking straight into the camera, and were all taken using a similar 

single-colored background.  The second liking test comprised of 26 different paintings, 

which the participants were asked to rate.  

The liking tasks were included in the experimental setup because these tests could yield 

findings related to the effects of meditation on general emotional functioning, and 

through this give clues to meditation’s effects on gambling behavior. Possible findings 

in the liking tasks could supplement findings in the gambling task, because how much a 

participant liked a given visual object might involve some of the same processes that 

were involved in determining how much a person liked or disliked a given gamble 

presented to him. Further, it can easily be argued that both types of tasks would be 

influenced by emotional processes. So, in other words, if meditation had an effect on 

gambling behavior it might also have an effect on evaluating the attractiveness of 

certain objects. It should also be mentioned that other than being complimentary, and 

given the exploratory nature of the project, possible findings in the liking tasks could 

also provide interesting results on their own.  
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2.8 Questionnaire 

After the final test of each group, participants were given a questionnaire to fill out. The 

questionnaire (Appendix B) contained two parts. First a Danish translation, done for this 

experiment, of the Positive Affect and Negative Affect Scale (PANAS-X) created by 

Watson & Clark (1994), and second a questionnaire aimed at obtaining various 

information about the participants. 

2.9 PANAS-X 

The PANAS-X questionnaire was designed to measure and produce a combined score 

of positive affect (positive emotions) and negative affect (negative emotions) 

experienced by the individual. Besides producing an overall score of positive and 

negative affect the questionnaire also provides a wide range of sub-scores like self-

assurance, fear or hostility. The questionnaire can be used to establish the emotional 

state of the respondent over a range of periods from momentary to entire lifespan. For 

this experiment a period of one month was chosen, because it would be preferable to 

have a measure of the emotional state that stretch over a relatively long period of time, 

if any investigation of meditation’s effect on general emotional states were necessary.  

The PANAS-X questionnaire was included in the experiment for three different reasons. 

Firstly, if meditation was found to have a significant effect on gambling behavior it 

would be possible to investigate if the effects were mediated by changes in general 

emotional states caused by meditation. Secondly, since emotions have considerable 

effects on decision making, the scores from PANAS-X could be used to remove noise 

from the data, so that effects of meditation or other variables were not blurred by 

general emotional traits of the participants. Thirdly, the results of the PANAS-X 

questionnaire could be used to detect if any participants displayed extreme scores that 

would warrant the data collected from such participants being dropped from the 

experiment. Especially extreme scores related to fear or anger would cause concern, 

since these have been shown to affect decision making (Lerner, 1998).  

As a final note regarding PANAS-X, it should be mentioned that since the translation 

was done as a part of this thesis, and therefore is not a thoroughly tested translation of 

the test, it is possible to question the construct validity of the translation. Meaning that 
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in principle the Danish translation could be measuring something different or at least 

partly different than the original (Appendix C). However, since the PANAS-X scores 

were only used to differentiate internally and not to compare with general scores on the 

original test, and further that the translation was only of single words and therefore 

relatively simple to translate, the likelihood that this presents an actual problem is 

arguably quite small.   

2.10 General questionnaire  

The second part of the questionnaire was constructed after consulting literature on 

questionnaires by E. J. Hansen and B. H. Andersen (2009). The authors’ terminology, 

which will be used to describe the overall type of questionnaire that was constructed, 

emphasizes three dimensions that can be used to categorize questions: 

Content: Facts or opinion.  

Time: Past, present or future. 

Answers: Constructed answer categories or open answers. 

The questionnaire was dominantly comprised of questions that sought to uncover facts, 

such as gender, how long the person had meditated, etc. However, especially in the last 

part of the questionnaire questions were designed to uncover participants’ thoughts and 

opinions, for instance, if they thought that just having meditated had any effect on their 

propensity to accept gambles.  

Regarding the time-dimension the questions were directed towards the past and present. 

When questions are retrospective one needs to be aware that recollection biases might 

occur (Hansen & Andersen, ibid.). This must be considered a relatively minute problem 

with the questions that were directed towards the near past like sleep during the past 

night and number of meditations during the past week. But with questions that require 

retrospection considerably further back, as, for example, how regularly the participant 

has meditated since learning to meditate, one needs to be aware that answers can be 

somewhat inaccurate.  

In terms of the answer-dimension, all but a few questions were given with constructed 

answer-categories. In example, participants were asked to rate how pleasant the 
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experiment-meditation was on a scale of 1 to 9. Constructed answer-categories were 

used so that it would be possible to use the data for subsequent quantitative analysis. 

When the answers were open, it was predominantly as follow-up questions to yes or no 

questions to gather further information about the reason behind the previous answer.  

In general, the strategy behind the questions asked in the questionnaire was to gather 

data on a wide range of different variables that could have an effect on the gambling 

behavior of the participants or their evaluations in the liking tasks. The literature 

(Loewenstein et al., 2007) on decision making proposed a number of these variables, 

while others were thought of more specifically for this experiment. The variables can be 

categorized as follows: 

Personal information: Age, gender, education etc. 

Data on outliner behavior: Past and present mental health, control 
question on what a sensible economic decision is.  

Meditational data: Total hours of meditation, meditation during past 
week etc. 

Experiment-meditation data: Pleasantness of meditation, sleep etc. 

Data on present state of participant: Hours of sleep during the night, 
last large meal, last alcohol consumption, and so forth. 

Placebo-effects: Variables concerning if participants had any prior 
expectation to how meditation would affect their behavior. 

The variables were investigated in the order given above. While the order of the first 

five variables could have been another without having any significant methodical 

implications, it was important to place the questions concerning possible placebo effects 

at the end of the questionnaire. Since, when asking these questions, it was impossible 

not to hint at the hypothesis the experiment was designed to test. So by placing the 

questions at the end it was avoided that they could affect answers in other question-

categories.  
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2.11 Recruitment of participants 

All recruited participants were practitioners of Acem-meditation (an introduction to 

Acem and Acem-meditation will follow in Chapter 3). The reason for recruiting Acem-

meditators was primarily that I myself am an Acem-meditator and it was therefore 

convenient to use my network within this organization. This meant that it was possible 

to recruit participants through Acem’s emailing list, and equally important that it was 

possible to use Acem’s premises in Copenhagen1 to conduct the experiment at a wide 

range of different times, which probably increased the number of participants. A further 

advantage of being able to use Acem’s premises was that these are well suited for 

meditation and elements which could influence the quality of meditation such as noisy 

surroundings or uncomfortable chairs could be eliminated or kept at a minimum, 

compared to conducting the experiments at facilities at CBS2. 

It might have been possible to recruit meditators that practiced other types of meditation 

to increase the number of participants. For several reasons, however, it was chosen not 

to pursuit this option. First and foremost, adding other types of meditation would 

complicate standardizing the experiment and its variables, for instance, when creating a 

variable for how regularly participants meditate, since different types of meditation can 

have different recommendations in terms of how long and how often one should 

meditate. Furthermore, besides problems associated directly with the technique, it is 

also possible that beliefs or dogma associated with some types of meditation techniques 

could have an effect on behavior especially when participants know their actions are 

recorded. Some Buddhist meditation-techniques, for instance, try to cultivate love and 

compassion (Lutz et al., 2008a) and the norms and expectations to the effect of 

meditation associated with this alone is enough to question, in example, the scores that 

would be assigned in the facial liking task.  

Participants were invited to participate in the experiment by email (Appendix D). In 

order to get as many participants as possible, and at the same time have the largest 

possible spread in terms of regularity, the email stressed that meditating on a regular 

basic was not a requirement; participants only had to know the technique. Additionally, 

                                                
1 Kochsvej 26, Basement & Ground floor, 1812 Frederiksberg C  
2 CBS has test-facilities for this type of experiments that can be borrowed 
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the email stated that if a person was receiving anti-depressants or similar drugs, they 

could not participate in the experiment, the reason for this exclusion being that such 

drugs significantly alter emotional processes in the brain.  

Upon signing up for the experiment participants were asked to give their age, gender, 

education and information about their meditation experience. This enabled that they 

could continually be distributed into the two groups in a manner that made the groups 

comparable on these parameters. When I knew or had previously met a newly enlisted 

participant, whose placement in either group was not self-evident, due to, for instance, 

gender-distribution, I assigned the person randomly in order to avoid that prior 

knowledge of the participants could affect results. In this regard it should also be 

mentioned that some Acem-meditators were excluded from participating since they had 

prior knowledge of the purpose of the experiment.  

In relation to the recruitment it should be noted that the group of participants is 

associated with a sampling bias in relation to the general population, meaning that the 

sample-population is not a randomly picked sample of the entire Danish population. 

The primary type of bias that underlay the sampling bias is one of selection; that 

participants have themselves selected to be part of the sampling group. There actually 

exists a selection within a selection, since participants have firstly selected themselves 

to be part of the group that have learned to practice Acem-meditation and therefore met 

the requirement to be invited to the experiment. And secondly because they have 

selected themselves from within this group to be part of the experiment. The implication 

of the sampling bias will be addressed in the discussion of validity in Chapter 5.  

2.12 Conducting the experiment 

As mentioned above, the experiment was carried out at Acem’s premises in 

Copenhagen. In order to get as many participants as possible a wide range of different 

experiment-times were offered over the course of two weeks. This meant that some 

experiments were held at noon in the weekend and other in the afternoon on weekdays. 

The different times of day should be noted since it is possible that it could affect the 

meditation of the participants, for example the likelihood of sleep occurring during 

meditation might differ quite significantly.  
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In total 21 persons participated in the experiment in groups of 1 to 3. Participants were 

placed in separate rooms or with their backs towards one another, so that is was not 

possible to see what other participants answered during the tests. I controlled the start 

and finish of meditation to ensure that all participants meditated for precisely 30 

minutes and additionally noted the time it took from meditation had ended until the 

participant started the gambling task. All tests were done on personal computers using 

the program E-Prime. As touched upon earlier, all participants were given a written 

introduction to the experiment upon arrival. The written introduction was supplemented 

by an oral introduction and the opportunity to ask questions. Most oral instruction 

concerned the reward-structure of the experiment, because it was essential for 

participants to understand. 

After the experiment was concluded some time was usually spend debriefing the 

participant, asking their thoughts about the experiment. These debriefings proved to be 

useful, and among other led to the discovery that one participant had misunderstood the 

reward-structure in such a way that he believed the randomly chosen gamble would 

only be picked between the gambles he had accepted. This led the participant to 

prioritize gambles with a high win/loss ratio and in the context of this experiment 

essential display an excessive risk-aversion, since he rejected gambles that he would 

otherwise have accepted. Therefore it was chosen to drop this participant and 

subsequently extra emphasize was put on making sure other participants did not 

misinterpret the instruction in such a way. In general, participants were encouraged to 

ask questions if they had any doubts anytime during the experiment. I was always in the 

room when participants read on-screen instructions and started the first test. Thereafter, 

participants were left alone not to influence behavior, however, within hearing-range in 

case of questions.  

2.13 Data processing 

Before thorough statistical analysis could be done it was necessary to process the 

collected data and create certain variables. After inspection revealed no abnormal 

behavior regarding the control gambles, all answers thereto were dropped. It was 

important to drop these because the loss-amounts exceeded the initial gambling amount 

(100 DKK) that was given to participants and that the control gambles therefore could 
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be regarded as non-sensible, and as a consequence a possible source of error. As 

mentioned, one participant was dropped for the data, leaving the effective number of 

participants at 20.  

5 gambles had missing answers which were created by duplicating the answers from the 

sibling gamble (as mentioned all gambles were presented twice). This was necessary in 

order to allow for the reliable creation of variables designed to measure the consistency 

that participants exhibited across different combinations of gains and losses.  

In general, a number of different variables were created to enable the testing of different 

factors that might influence behavior or be influenced by meditation. The only one that 

needs to be mentioned explicitly in relation to later results is the variable created to 

measure how regularly participants meditated. In Acem-meditation the recommended 

amount of daily practice is two meditations lasting 30 minutes or one meditation with 

the duration of 45 minutes. Therefore, it was decided to create a variable that equaled 

the two choices of how to meditate on a daily basis. So, for instance, a score of 1 in 

regularity over the past week (indicating full regularity) could cover both 7 mediation of 

45 minutes or 14 meditations of 30 minutes, or any combination of the two.  

Another important choice made during the processing of the collected data was to use a 

log-transformation of the participants’ experience with meditation (in hours). The 

reason for the transformation was that the experience of the participants varied so 

greatly that the variable was very far from being normally distributed as can be seen on 

the left of Figure 2-4. 

Figure 2-4 Distribution of meditation-experience 
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The very uneven distribution violated the assumption of normal distribution associated 

with regression analysis (Gujarati, 2003) and therefore led to the need for 

transformation of the data (on the right). The transformation has some important 

implications to possible findings in the statistical analysis, because such a 

transformation alters the relationship between the variable considerably. In example, if 

two meditators had respectively 100 hours (roughly 3 months of regular meditation) and 

10.000 hours of experience (roughly 30 years of regular meditation) the transformation 

would lead them to have a score of 2 and 4 respectively. This inevitably blurs some of 

the information held in the data, and limits the possibility to infer, if the total amount of 

practice affects participants’ behavior.  

2.14 Analysis and statistics 

The strategy used for the analysis was very much an extension of the approach applied 

when constructing the general questionnaire, in the sense that many different variables 

possible effect on gambling behavior was explored. This was also a natural way to 

approach the analysis given the exploratory nature of the thesis. However, one needs to 

be aware that when choosing such a strategy for statistical analysis, one increases the 

possibility of finding correlations and significant variables, simply because one has tried 

a sufficient amount of variables, and that these correlations are essentially meaningless. 

This is also known as data mining, essentially regression the data until some significant 

variables emerge (Gujarati, ibid.). On the other hand, it should also be noted that only 

variables, which were speculated to have an impact, were found through the 

questionnaire, thereby somewhat lessening the risk that meaningless connections were 

found.  

The statistical models used were predominantly probit- and ordered probit-models 

(Gujarati, ibid.). The reason for using these types of models was that the dependable 

variables were almost exclusively ordinal, meaning that they were ordered but not 

necessarily numerically comparable. A rating of 9 concerning the attractiveness of a 

face is not comparable to a rating of 3 in the sense that the former cannot be said to be 3 

times an attractive as the latter. Having ordinal dependable variables also have 

implications for the distribution of error terms that these models take into account.  
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Furthermore, it should be noted that all probit- and ordered probit-regressions were 

done with the use of clustering. The methodology behind using clusters in small 

samples has among other been covered by Wooldridge (2003), and it should be noted 

that it can cause some methodical drawbacks. The need to use clusters arise when one 

has a relatively large number of observations from each part of the sampling population. 

In case of the gambling task there were 2560 observations3 from 20 participants (128 

gambles each). When analyzing such data one needs to take into account that this is not 

2560 observations from just as many people, but from a considerably small number of 

individuals. And further, that these individuals show some systematic tendencies in 

their answers; their choices have a tendency to cluster around certain answers or data 

points, hence the name of the method. What the clustering method does in practical 

terms is therefore to modify the standard error in the regression-analysis upwards, so to 

balance out the fact that the observations would naturally cluster, thereby avoiding 

variables becoming unjustifiably significant.   

                                                
3Not counting Test 3  
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3 Meditation, Utility and Neuroeconomics 

The purpose of this chapter is to introduce a number of different aspects relevant for the 

project. Firstly, the chapter will introduce Acem-meditation and the organization that 

founded this type of meditation. This is to give the reader a brief understanding of the 

group of people the experiment recruited participants from and further to supply the 

reader with an introduction to meditation and its effects. Secondly, the relevant utility 

theory will be introduced starting with a brief summary of classical utility theory 

followed by an introduction to the central elements of Prospect Theory. Thirdly, the 

chapter will introduce the insights from neuroeconomics concerning which processes 

are activated when people have to decide on gambling behavior. The introduction will 

focus on the role dopamine plays in relation to the reward-system of the brain. Lastly, 

the hypothesis which is closely related to the findings in the field of neuroeconomics 

will be presented. 

3.1 Acem and its practitioners   

Acem was originally founded in Norway under the name Academic Meditation Society 

in 1966, by Are Holen who, at present, is professor of psychiatrics at the Norwegian 

University of Science and Technology. The organization was initially closely associated 

with the TM-movement (Transcendental Meditation), which is probably most 

commonly known in relation to the Beatles stay in India in 1967, where the group 

learned TM-meditation. However, in 1972 the Academic Meditation Society severed its 

ties to the TM-movement, partly due to disgruntlement over what the organization saw 

as exaggerated interpretations of scientific research done on meditation. Two years after 

the break with the TM-movement the organization changed its name to Acem. In 1979 

the Danish branch of Acem was started and since then there has been regular Acem-

activities in Copenhagen (Eifing, 2006; Hersoug, 2006)  

As the initial name of Acem might suggest, the organization has throughout its history 

had an emphasis on an academic and scientific approach to meditation, and if one 

inspects the list of Acem-initiators and instructors the frequency of people with a high 

level of education (master or above) is relatively high (Eifing, ibid.). So even though 

Acem-meditators on the one hand can be said to come from very different backgrounds 
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(Appendix E), it must also be stated that there seem to be a significant leaning towards 

the well-educated segment of the population. This is probably because a non-religious 

scientific approach to meditation has a certain appeal to this segment.  

Related to the participants in the experiment, this group must also be said to be well-

educated. Out of the 20 participants 15 has or will have (when their studies end) a 

master degree or above in their field. It has to be noted that the group of participants 

was also leaning somewhat towards the student segment of the practitioners of Acem-

meditation, since 8 participants were students. This can probably be contributed to this 

segment having more spare time than the average and that there was some interest in 

helping another student collecting data for his thesis. All but one of the students had 

already obtained a bachelor degree, which should increase the chance that they will 

finish their targeted master degree in relation to the expected number of master degrees 

given above.  

3.2 Acem-meditation technique 

To introduce the Acem-meditation technique, I will start with a categorization of the 

most important feature of the technique. To do this I will focus on a selection of 

dimensions suggested by Holen (1999, 2009). The dimensions are: 

The meditation object: the object that the meditator focuses on. 

The application of attention: how the attention is directed towards the 
object. 

The context of the technique: religious or non-religious. 

Across meditation practices a wide range of meditation objects are used such as; breath, 

sound, mental object or bodily sensations. In Acem-meditation the meditation object is 

a sound, which in a religious or spiritual context would often be referred to as a mantra. 

The sound has no linguistic meaning, so it is essentially not a word, and has been picked 

solely with considerations to rhythm, phonetics and ease of repetition. The sound is 

repeated mentally and not actually vocalized by the meditator (Holen & Eifing, 2007).  

The application of attention in meditation techniques vary between focused attention 

and a more open monitoring kind of application (Lutz et al., 2008b). In this dimension 
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the Acem-techniques applies attention in an open and monitoring fashion, and the way 

attention is being applied to the meditation sound is, among others, described as a free 

floating manner (Holen, 2009). A way to roughly distinguish between the two types of 

attention is to say that meditation techniques using focused attention aim at keeping 

certain thoughts in focus and thereby excluding other thoughts, while techniques 

applying open monitoring try to create room for all thoughts to flow through the mind.   

In relation to the context of the technique, as touched upon earlier, Acem-meditation is 

not embedded in any belief system and can thus be characterized as a non-religious 

meditation technique.  

In terms of how Acem-meditation is placed in the landscape of techniques, it is worth 

noting that Acem-meditation holds many similarities to Mindfulness-meditation; a non-

religious, open monitoring technique that uses various meditation objects. This is worth 

noting, because the majority of meditation research referred to in this study has been 

done on Mindfulness meditation, and given the similarities between the techniques it 

can be argued that the effects of the techniques are likely very similar.  

3.3 The practice of the technique 

The actual practice of the technique is done sitting with eyes closed. Contrary to many 

other techniques there are no instructions to sit in a very specific position. The rule of 

thumb is that the body should take up as little attention as possible, and any 

uncomfortable positions therefore should be avoided. As a consequence of this, 

meditation is usually practiced sitting in chairs or sofas, as was the case during the 

experiment.  

When sitting, the meditation instruction is to repeat the meditation sound mentally, and 

that one should apply a light attention to the mental process of repeating the sound. It is 

expected that various thoughts and impulses, as for instance, things that occurred during 

the day, unsolved problems, bodily sensations, surround sounds etc. will often come to 

occupy the mind of the meditator, instead of the meditation sound. This is completely 

acceptable and when the meditator finds that his mind has wandered, the instruction is 

merely to reengage in the repetition of the meditation sound. Throughout the meditation 

the meditator is encouraged to have an open and accepting attitude towards all types of 
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thoughts and impulses that occur during meditation regardless of their nature. It should 

be noted that, due to the mental and bodily relaxation effects of meditation, meditators 

will relatively often tend to fall asleep during meditation. In Acem-meditation this is 

seen as a normal part of the recuperation process and is therefore not discouraged as it is 

in some other techniques.  

3.4 Effects of meditation  

As mentioned in the beginning of the thesis, research shows that meditation seems to 

increase the meditators ability to manage or control emotions. Related to the 

introduction of Acem-meditation one can intuitively understand this effect in two ways. 

One is that since the meditator is instructed to let thoughts and impulses come and go 

with an open attitude, this will increase the meditators ability not to get easily caught up 

in emotions. Figuratively speaking, the holes in the net would increase, thereby 

allowing more to pass through without having an impact. The second interpretation is 

linked to the physical and psychological relaxation effect that meditation has been 

shown to have, which has been covered in a review by Shapiro et al. (2003). The line of 

thought would be that because the meditator is generally in a more relaxed state, 

emotional impulses, especially those of a negative nature would become weaker. In 

other words, the net remains unchanged but the particles diminish in size, again leading 

to fewer objects having an impact.  

3.5 Prospect Theory 

When introducing Prospect Theory and its key-insights it is useful first to briefly review 

the concept of Expected Utility Theory (EUT), which was touched upon in the 

introduction. In EUT the idea is that the individual will assess the utility of different 

options with respect to the person’s total ability to consume. The relationship between 

wealth and utility is illustrated below:  
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When presented with an economic decision the individual will therefore evaluate how 

much a gain or a loss would cause a change in utility and combine the estimate with the 

probabilities of the outcomes occurring, and make a decision based on this. For amounts 

that are small relative to total wealth, this means that the utility of a unit gained and a 

unit lost is very close to being the same, since the slope of the utility curve only changes 

marginally. As a result, the coin-toss gamble to win 70 DKK and lose 50 DKK should 

be accepted, but, as mentioned, people usually do not.   

To explain why most people would turn down such a gamble Tversky and Kahneman 

introduced Prospect Theory (PT) in 1979, for which Kahneman, a psychologist, 

received the Noble Prize in Economics in 2002. The theory differs from EUT in two 

essential ways. Firstly, it introduces the concept of a reference point, and secondly it 

allows for loss-aversion (Kahneman, 2003).  

The reference point is a core-component of PT, because it introduces a point from 

where all possible outcomes are evaluated. Intuitively one can think of this, as a more 

here-and-now focus that highlights changes, opposed to the long term perspective of 

EUT, in which the focus implicitly is on long term consumption. Kahneman argues that 

human perception is fundamentally tuned in on changes at a very basic level, which is 

the reason why the introduction of a reference point is so important. A very simple 

illustration of human perception’s focus on changes is if one has three buckets of water; 

one with cold water, one with medium temperature water and one with warm water. If a 

Utility 

Wealth 

Figure 3-1 Utility Theory 
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person then submerges one hand into the cold water and the other hand into the warm 

water, waits a little while and then moves both hands to the bucket with medium 

temperature water, one hand will report that the water is warm, while the other will 

report that the water is cold. What essentially happens is that the two hands have 

different reference points and therefore perceive the temperature of the third bucket 

differently. Linked to gambling decisions, this type of perception means that the 

gambler is focused on the relative change, in other words, the gain or the loss, and that 

the situation prior to the gamble being proposed constitutes the reference point. The 

graph below illustrates the introduction of the reference point.  

 

 

 

 

 

 

 

 

 

As can be seen in Figure 3-2, there is a significant difference in the slope of the curve 

for gains and losses respectively; the curve changes shape at the reference point. This 

illustrates the second insight of PT, namely that not only do people perceive options 

relative to the reference point; they also evaluate utility on each side of the reference 

point very differently. So the utility of one unit gained and one unit lost differs 

significantly, which can explain why most people would turn down a coin-toss to win 

70 DKK or loss 50 DKK. In fact, empirical studies of this phenomena of loss-aversion 

estimate that people on average require somewhere between 2 and 2.5 times as much to 

gain as they stand to lose in a coin-toss.  

Losses 

Utility 

Gains 

Disutility 

Figure 3-2 Prospect Theory 
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3.6 Dopamine 

As mentioned earlier, the importance of emotions in economic decision making is well 

established. Related to gambling behavior and risk-attitude the field of neuroeconomics4 

has especially focused on investigating the role of dopamine as a core component in the 

neural processes underpinning these emotions. Dopamine is, among other, believed to 

be involved in how the pleasure of reward is experienced and also in imagining and 

evaluating possible future rewards (Arias-Carrion & Poppel, 2007). Especially the latter 

is interesting in the context of this thesis, because this must be said to be a crucial 

process related to the gambling task presented to the participants.  

Even though the relationship between dopamine and risk-attitude has been investigated 

in numerous studies, the specific details of the link between the two are not yet fully 

understood. In example, there is an ongoing debate whether dopamine plays the same 

role in evaluation of future rewards as it does in experiencing the satisfaction of reward. 

There are, however, areas where the relationship between dopamine and risk-attitude is 

somewhat clearer. Increased levels of dopamine, for instance, seem to be related to 

increased risk-taking. Findings that show evidence in this direction is particularly 

related to Parkinson’s Decease which is pharmacologically treated with dopamine. One 

of the side effects of treating Parkinson’s patients with dopamine is that the patients 

have a significantly increased chance of becoming gambling-addicted, which is 

associated with excessive risk-taking. Further, other studies have shown that the use of 

cocaine, which increases dopamine levels, leads users to increase risk-taking. 

Concerning low levels of dopamine the relationship is less clear, but researchers suggest 

that low levels of dopamine could have the opposite effect of high levels. This is 

because the low levels of dopamine in Parkinson’s Decease are associated with anxiety 

and depression, which are both linked to increased risk-aversion. Therefore, low 

dopamine levels are indirectly associated with risk-aversion, since it is likely to be the 

low levels of dopamine in Parkinson’s Decease that also causes the anxiety and 

depression (Ramzøy & Skov, 2010). In relation to these findings regarding the role of 

dopamine levels, it is important to notice that they are associated with either unhealthy 

                                                
4 The study of the brain when making economic decisions. 
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individuals or dopamine levels that are changed artificially. One should therefore be 

careful in assuming that natural changes in dopamine levels in healthy subjects 

necessarily have the same effect.  

Regarding the role of dopamine in evaluation of future rewards, particularly one study 

by Tom et al. (2007) was interesting in relation to this project, which is why a modified 

version of the gambling task used by Tom et al. (ibid.), was applied in this thesis. The 

study showed that the activity in the dopaminergic regions increased as the gain-amount 

increased, and reversely that activity in much the same regions decreased when the loss-

amount increased. Further, the study showed that activity in the different participants 

was highly predictive of actual gambling behavior, and that between-participant 

differences in activity could explain differences in risk-attitude. It is interesting to note 

that Tom et al. (ibid.) related these findings to Prospect Theory and basically suggested 

that the changes in activity is the neural manifestation of the behavior described by the 

theory. As an example, the decrease in activity caused by growing losses was larger 

than the increase in activity for equal gains, which would fit with the notion of loss-

aversion; that losses weigh heavier than gains.  

3.7 Hypothesis 

The reason why the relationship between dopamine and risk-attitude was especially 

interesting in relation to this thesis was that a study by Kjaer et al. (2002) showed that 

during meditation, meditators displayed an increased release of dopamine. The 

increased release of dopamine happened in the ventrum straitum, an area related to the 

reward system of the brain also studied by Tom et al. (2007). This finding, in 

combination with the above introduced findings on dopamine and risk-attitude, led to 

the hypothesis of the meditator being more risk-averse immediately after meditation. 

There are two main reasons why it was hypothesized that the effect would go in the 

direction of more risk-aversion. Firstly, it was speculated that after an extended period 

of time with an increased release of dopamine, the amount of dopamine available would 

decrease, leading to a following state in which the dopamine level would be below 

normal levels. A lower level of dopamine would then be expected to increase risk-

aversion. Secondly, related to Tom et al. (ibid.) if there subsequent to meditation 

followed a “cool-down” effect on the dopaminergic system, due to less dopamine 
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available, it would require higher gains than otherwise to obtain the same level of 

activity in the system. Similarly, it would require smaller losses to generate the same 

decrease in activity, which would lead to a shift in the balance between the activity-

effects of gains and losses that would lead to increased risk-aversion.     

In relation to the hypothesis it is worth noting that although a hypothesis for the long 

term effect of meditation on risk-attitude was not stated, there was some speculation 

about the direction of the effect. The speculation was partly related to Opponent Process 

Theory (Solomon & Corbit, 1974), which is a theory of motivation centered on the 

notion that the short term effects of an activity is often the opposite of the long term 

effects. The theory has especially been used to explain the use of substances; the high of 

stimuli is followed by a low that can only be negated by acquiring another dose of the 

substance. Apart from substance abuse the theory can also be used to explain the effect 

of more commonly used substances as, for instance, coffee. The immediate effect of 

coffee is a boost of energy, while the long term effect is actually increased tiredness. 

Following this line of thought, if the short term effect of meditation is more risk-

aversion it is quite possible that the long term effect is more risk-seeking. It might be 

noted that Opponent Process Theory has also been linked directly to dopamine 

(Berridge & Robinson, 1998), because many substances are associated with increased 

dopamine release. The reason why this speculation regarding the long term effect of 

meditation was not used to form a hypothesis is that it was also speculated that the 

effect could be in the same direction as the short term effect. In example, because 

meditation could lead the meditator to have a permanent increase in his level of 

relaxation something that could increase risk-aversion. 
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4 Results 

The purpose of this chapter is to briefly present the results of the statistical analysis, 

which will be discussed in the following chapter. This chapter will start with a 

descriptive analysis of the experimental groups. Thereafter, the main findings from the 

gambling task are presented followed by the results specifically related to the short and 

long term effects of meditation. Finally, the results from the liking tasks will be 

presented.    

4.1 Descriptive analysis 

Since the overall experiment was designed in such a way that the immediate effect of 

meditation is inferred by essentially comparing the choices of the two groups and their 

individuals, it is important to establish if these groups differ in any significant way. 

Therefore, group t-tests were conducted on the parameters age, length of education and 

meditation experience to establish if the groups were comparable. Furthermore, the 

regularity of meditation during the past week was included since this variable turned out 

to be highly predictive of gambling behavior. The results are displayed in Table 4-1 

below.  

Table 4-1 Descriptive analysis 

 Group 1 Group 2 

 Participants (m/f) 9 (3/6) 11(3/8) 

 Mean (std.d) Mean (std.d) t-value Pr( lTl < ltl) 

Age (years) 37.9 ( 13.6) 36.5 (12.3) 0.2478 0.8071 

Education (years) 16.8 (2.2) 16.7 (1.0) 0.0690 0.9458 

Experience (hours) 1513 (3569) 1926 (4983) -0.2084 0.8373 

Regularity past week .628 (.344) .578 (.369) 0.3048 0.7640 

 

As we can see the groups did not differ significantly on any of the four parameters. The 

most noteworthy result of the group t-test is the rather high standard deviation, relative 

to the mean, of experience, which is the result of the high spread mentioned in Section 
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2.13 concerning data processing. Additionally, it should be mentioned that the 

education parameter covers length of present education and not final education. I 

therefore also conducted a t-test of expected final length of education; to ensure that 

there were no concealed differences due to differences in the student segment of the 

groups. This test also showed no significant difference (t-value: -0.2111, Pr(lTl < ltl) = 

0.8352). 

4.2 Main findings 

To establish whether or not there was a significant relationship between just having 

meditated and choices made, it was necessary to build at fairly complex model in order 

to remove noise from other significant variables. In addition to the meditation-variable 

the other variables that needed to be included were; sleep during meditation, regularity 

during the past week, and age.  The probit-regression only includes data from Test 1 

and Test 2 (the first test of each group), with the decision to either accept or reject a 

proposed gamble as the dependable variable. The results are as follows: 

Table 4-2 Main findings 

Accept/reject Coef. Std. Err. z P>z [95% Conf. Interval] 

Meditation -.3486297 .1653295 -2.11 0.035 -.6726696 -.0245898 

Sleep .8681566 .3250123 2.67 0.008 .2311442 1.505169 

Regularity  1.407367 .300546 4.68 0.000 .8183081 1.996427 

Age -.0239859 .0076812 -3.12 0.002 -.0390407 -.0089311 

Constant term  .8030627 .3135888 2.56 0.010 .1884399 1.417685 

 

Since accepting a gamble is translated into a value of 1 and rejecting a gamble is 

translated into a value of 0, the regression can be interpreted in the following way: 

coefficients with a negative sign contribute to risk-aversion and therefore, all other 

things being equal, lessen the likelihood of the participant accepting the gamble. 

Coefficients with a positive sign, on the other hand, contribute to more risk-seeking and 

more gambles being accepted.  
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Additionally, a few things should be mentioned concerning the model. Firstly, as 

explained in the section on data processing, regularity is a variable that ranges between 

1 and 0. 1 indicating that the meditator has meditated the recommend amount of time all 

days during the past week. And further that there is a very high correlation between 

regularity during the past week and the last six months (correlation coefficient: 0.9281). 

Secondly, the constant term, even though it is significant, should not and cannot be 

interpreted in any meaningful way, contrary to the constant term in a normal OLS-

regression. Thirdly, 4 out of the 21 participants display somewhat outlier behavior since 

they each have between 119 and 121 accepted gambles out of the total 128 gambles. 

This essentially means that they accepted every gamble where the gain exceeded the 

loss, since only 8 of the 128 gambles had a negative expected value. Further, it should 

be noted that the average number of accepts for all participants were 94.7. This would 

imply that the average win/loss-ratio required for accepting a gamble was roughly 1.5, 

assuming that participants were consistent in their choices according to ratio.  

Lastly, regarding the finding of a sleep-effect on gambling, two things should be noted. 

Firstly, no effect of sleep during the night prior to the experiment could be found and 

secondly, only 2 of the 9 participants of Group 1 reported to have slept during 

meditation. A further probit-regression was therefore conducted on Group 2 (in which 5 

participants reported to have slept) including data from Test 3 (the second test of Group 

2). The results from this regression supported the significance and coefficient sign of 

the sleep variable shown in Table 4-2. 

4.3 Duration of meditation effect 

To investigate the finding of a significant effect of meditation further, a regression was 

conducted to test whether or not the effect changed during the course of the gambling 

task. In other words, to test whether the effect declined significantly during the 

experiment. The results from the regression that divided Group 1’s behavior in two 

parts are displayed below. 
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Table 4-3 Duration results 

Accept/reject Coef. Std. Err. z P>z [95% Conf. Interval] 

Group 1 – 1. Half -.4380292 .1749738 -2.50 0.012 -.7809716 -.0950867 

Group 1 – 2. Half -.2788333 .1781258 -1.57 0.117 -.6279535 .0702869 

Sleep .8731349 .3227078 2.71 0.007 .2406393 1.505631 

Regularity  1.407881 .300818 4.68 0.000 .8182885 1.997473 

Age -.0240162 .0076909 -3.12 0.002 -.0390901 -.0089422 

Constant term .8039044 .3138317 2.56 0.010 .1888056 1.419003 

 

As can be seen, the variable presenting the first half of the test was significant, meaning 

that for the first half of the gambling task the participants from Group 1 were 

significantly more risk averse than Group 25. At the same time the variable representing 

the second half of the test was not significant. This finding might be seen as supportive 

of the idea of a declining effect, however, one needs to be critically aware that a Wald-

test on a significant difference between the coefficients of the two halfs cannot conclude 

that they were significantly different (chi2(1) = 1.62; Prob > chi2 = 0.2029) 

4.4 Effects of regularity 

Where it was necessary to incorporate other variables in the regression showing the 

immediate effect of meditation, the effect of regularity was quite robust and significant 

without having to incorporate other variables. The plot below illustrates the correlation 

between the number of accepted gambles and regular meditation.  

                                                
5 It should be noted, that comparing the groups this way, in effect, compares the behavior of Group 1 in 
either half of the test to the behavior of Group 2 during the entire test along with the behavior in the 
opposing half of Group 1’s test. Therefore, the underlying assumption is that Group 2 does not change 
behavior over time for instance due to learning or other time factors.  
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         Figure 4-1 Regularity & Accepts 

 

4.5 Liking results 

The regression analysis done on the data collected from the liking tasks revealed that 

regularity and age had significant effects on the average facial rating that participants 

had assigned. The results are displayed in Table 4-4 

Table 4-4 Facial Liking 

Avg. facial rating Coef. Std. Err. t P>t [95% Conf. Interval] 

Regularity -1.701617 .630055 -2.70 0.015 -3.030917 -.3723175 

Age .0612899 .0175349 3.50 0.003 .0242944 .0982854 

Constant term 3.880218 .552907 7.02 0.000 2.713686 5.04675 

 

The interpretation of the regression is that positive coefficients contribute to a more 

favorable score, whereas the negative coefficient of regular meditation contributes to a 

less favorable average score of the displayed faces.  It should be mentioned that 

regularity is not significant without the incorporation of the age variable. This is not 
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surprising since the two variables have a correlation coefficient of 0.5556 and opposite 

coefficient signs. Additionally, it should be mentioned that the correlation between the 

number of accepted gambles and average facial rating is -0.41, while a regression of 

average facial rating on number of accepted gambles (dependable variable) yield a 

borderline significant effect (P>ltl =0.07) of average facial rating (coefficient:-9.78).  
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5 Discussion  

In this chapter I discuss the results presented in the previous chapter. The chapter starts 

with a discussion of the findings related to the hypothesis on the short term effects of 

meditation on risk-attitude, and will among other suggest how changes in dopamine-

levels or emotional control can explain the findings. Then the long term effect of 

regular meditation will be discussed and several possible explanations to this effect will 

be presented. Thereafter, the significant findings in the facial liking task will be 

addressed and related to the findings in the gambling task. This will be followed by a 

discussion that explores the additional findings related to effects of age and sleep. 

Finally, the chapter will close with a discussion of the reliability and validity of the 

measures and results.  

5.1 Short term effect 

In this thesis it was hypothesized that the short term effect of meditation on risk-attitude 

would be that the meditator would become more risk-averse. The results presented in 

Table 4-2 lend support to this hypothesis, since the coefficient of meditation is negative; 

indicating that meditation subsequently puts the meditator in a state that is more risk-

averse. In other words, right after having meditated the meditator is less likely to accept 

a proposed gamble than he would have been, had he not just meditated.  

The finding of results that support the proposed hypothesis on short term effects can be 

interpreted and explained in several ways. One possible explanation is that the short 

term effects can be explained by changes in dopamine-levels.  

5.2 Dopamine 

As touched upon in the introduction to the hypothesis, it can be speculated that the 

increased release of dopamine during meditation would lead the meditator to become 

more risk-averse afterwards. The explanation would be that in the time after having 

released an increasing amount of dopamine the meditator would have less dopamine 

available. This could affect his attitude towards risk in two ways. First, it is possible that 

the temporary lowered dopamine levels cause the meditator to become more risk-

averse, since lower dopamine levels have been speculated to affect the individual 



 

41 
 

towards increased risk-aversion. Secondly, it is possible that just after having meditated 

the reward system that evaluates gambles, which was investigated by Tom et al. (2007), 

is affected by having less dopamine available. This could mean that the activation in the 

dopaminergic areas associated with increasing gain-amounts would be somewhat 

inhibited, which would lead to a reduction in risk-taking. It is also possible that the 

“cool-down” effect after meditation could enhance the decrease in activity related to 

increases in loss-amounts. Regardless of whether it is only the ability to increase 

activity or both the ability to increase and decrease activity that is affect by prior 

meditation, the result would be the same. Since the level of activation is predictive of 

gambling behavior, the overall effect would be that subsequent to meditation the 

meditator would become more risk-averse than he would be otherwise.  

5.3 Susceptibility  

Another possible explanation to the finding of more risk-averse behavior after 

meditation can be derived from the psychological effects of meditation. As touched 

upon earlier, meditation has been shown to increase emotional control (Goldin & Gross, 

2010) increasing the meditator’s ability to not get caught up in emotions. One could 

then speculate that if meditation increases this ability to handle emotions it might be 

logical to assume that the meditator, during and immediately after meditation, is in a 

slightly more sensitive state than otherwise. Further, one might draw a parallel to 

physical exercise, even though the effect over time is increased strength, the immediate 

effect of practice is actual weakening due to exhaustion. As a consequence, the 

meditator would become slightly more susceptible to the possible positive and negative 

emotions associated with losing or winning. So he would feel greater satisfaction 

related to a win, but also greater disappointment or dissatisfaction related to a loss, than 

he would otherwise. Bearing in mind the insights of Prospect Theory, this would lead to 

more risk-aversion since decision-makers generally experience considerably more 

discomfort from a loss than they take satisfaction in an equal gain. So even if increased 

susceptibility would lead to higher satisfaction from winning, it would relatively 

increase the discomfort of losing even more, in effect shifting the tipping point between 

accepting and rejecting gambles towards rejecting.  
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5.4 Other explanations  

Besides explaining the finding of increased risk-aversion immediately after meditation 

by dopamine changes or increased susceptibility, at least two further explanations 

should be considered. Firstly, it might be caused by a third effect of meditation. A study 

by Kaul et al. (2010), for instance, found that novice meditators displayed improved 

vigilance in a psychomotor test 10 minutes after meditation, whereas vigilance 

decreased following naps. In other words, meditation created a short term effect of more 

alertness opposed to sleep that had the opposite effect. This is interesting for two 

reasons. One is that increased vigilance might be causing the participants, who have just 

meditated, to display a more risk-averse behavior. One might speculate that the 

increased vigilance could lead to participants being more cautious in their choices 

which could lead to more risk-aversion. The other reason why this finding is interesting 

is that it, similarly to the finding in this project, shows that meditation and sleep have 

opposite effects on performance.  

The last explanation that should be considered related to the finding of meditation’s 

effect on short term risk-aversion, is that the effect is not caused by meditation but 

simply by relaxation in general. So the same effect could have been found if the 

participants had been asked to sit with their eyes closed for 30 minutes.  

5.5 Duration of short term effect 

With respect to the duration of the short term effect, the regression shown in Table 4-3 

cannot support that the short term effect changed during the course of the gambling 

task, this finding can be interpreted in several ways. 

Firstly, it is possible that the effect declines too slowly for it to be picked up over the 

course of a gambling task that lasts between 12 and 15 minutes, and that meditators’ 

behavior, at the end of the gambling-task, is still influenced by just having meditated. 

Following this line of thought, it might have been possible to track the effect in the 

liking-tasks presented to participants following the gambling task. This, however, was 

not possible. In relation to this, it should also be considered that the short term effect 

compared to the effect of regular meditation is relatively small; the effect of regular 

meditation being roughly four times as large. Hence, it might not be so surprising that 
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the short term effect of meditation is not strong enough to show significance in the 

liking-tasks.   

Secondly, it might be possible that the effect actually declines considerably during the 

gambling task, which would explain why there are no significant effects of meditation 

on the liking-tasks. It could further be speculated that the effect might not decline at 

equal pace in all subjects, and this is one of the underlying reasons why the two 

variables covering each half of Group 1’s test could not be shown to be statistically 

different.  

Thirdly, on a more critical note, it might be suggested that short term effect of 

meditation could be a result of the two groups being initially different in terms of risk 

attitude. This would explain the significance of the meditation dummy and further that 

no effect could be found in the liking-tasks.  

Fourthly, one also has to take into consideration learning-effects and self-referencing 

during the gambling task. Basically, this means that it is possible that if a participant 

starts solving the gambling task in a more risk-averse state than otherwise, this behavior 

could continue even though the underlying reason for the increased risk-aversion fades 

away. The explanation would be that after the actual effect had faded away, the 

participant would already have learned a certain way of solving the task. This could be 

conscious decision rules, like a minimum difference between possible gain and loss, but 

also more subconscious intuitive decision rules. There could also be an element of self-

referencing involved, meaning that the participant solves new gambles based on own 

previous behavior. For instance rejecting a gamble because it is similar to a gamble 

rejected earlier.  

5.6 Long term effects of meditation 

As Table 4-2 shows, the coefficient of having meditated regularly during the past week 

is highly significant with a positive sign, meaning that regular meditation affects the 

meditator towards being more inclined to accept gambles. It should be noted that since 

the correlation between having meditated regularly during the past week and during the 

past six months, the effect caught in the regression might be the result of having 

meditated regularly for a considerable longer period of time than one week. Further, it is 
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also worth noticing the relative magnitude of the coefficient of regular meditation 

compared to the effects of having just meditated, which as mentioned, is roughly four to 

one.  All else being equal, this implies that having meditated with full regularity has an 

impact towards accepting more gambles, which is four times as large, as the effect of 

just having meditated has towards accepting fewer gambles. This would also mean that 

the regular meditator would still be less risk-averse right after meditation than he would 

be if he never engaged in meditation at all.    

The finding of an effect of regular meditation toward less risk-aversion can have a 

number of explanations whereof the primary ones are closely related to some of the 

explanations of the short term effect.  

5.7 Dopamine 

One possible explanation to the found effect of regularity is related to dopamine, and its 

role in experiencing reward. The reasoning being that since meditation results in a 

release of extra dopamine, as shown by Kjaer et al. (2002), one could speculate that 

regular meditation could alter the threshold for how much dopamine the meditator 

needs in order to feel an effect of reward. In other words, if the meditator through 

meditation gets a boost of dopamine then, as he gets used to this effect, his sensitivity to 

dopamine diminishes. The decreased sensitivity to dopamine results in a spill-over 

effect, because the threshold for how much is needed to feel an effect is also heightened 

in other dopamine related domains. An analogy to caffeine might be drawn in the sense 

that if a person begins to consume coffee regularly, over time the effect he feels from 

consuming coffee diminishes. But what also happens is that the effect of other caffeine-

containing beverages also diminishes, which, for instance, would lead him to require 

stronger tea to feel an effect. When faced with a gambling task the regular meditator 

would therefore require slightly more to feel the dopamine boost of monetary gain, 

which could explain why he would be more inclined to gamble and accept risk. This 

would also fit well with Opponent Process Theory, which would suggest that the short 

term and the long term effect of meditation on risk-attitude should be opposite, as it has 

been found to be in this study. The theory could explain this through opposite effects of 

dopamine induced by meditation, the initial effect is increased satisfaction, but the long 

term effect is that more is needed to obtain the same level of satisfaction.  
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Interestingly the idea of a changed threshold for dopamine also fits well with an 

observation commonly made by ACEM-instructors, which is that beginners after a 

period of regular meditation report some dissatisfaction since meditation does not feel 

as good as it did initially. Further, instructors report that meditators regain that initial 

pleasure of meditation if they begin to meditate after a longer period of not meditating 

(Appendix E). This would support the idea that as the meditator get accustomed to the 

effects of meditation a change in his threshold for what feel rewarding changes 

somewhat. This again would explain why the regular meditators are more inclined to 

accept gambles, and reversely why participants that have not meditated regularly prior 

to the experiment would be more inclined to reject. 

As a side note it should be pointed out that the change in threshold is temporary, in the 

sense that if regular meditation is abandoned over a period of time the threshold should 

return to prior levels. So in this sense regular meditation would not induce a change in 

traits of the meditator. 

5.8 Susceptibility 

Another possible explanation to the decreased risk-aversion in regular meditators is 

related to emotional control. As touched upon earlier, meditation can be viewed as a 

mental practice that, among other, exercises the meditator’s ability to manage emotions, 

especially uncomfortable emotions. If the meditator regularly exercises this ability the 

effect on decision making could be that the experienced significance of gains and losses 

is diminished. So in practice this would, for instance, mean that the regular meditator 

would be less affected by losing the bulk of his initial gambling money, than he would 

have been otherwise. As a result of the diminished significance of gains and losses, the 

balance between utility and disutility would shift relatively towards more gambles being 

accepted since losses are generally felt more heavily than equal gains. Graphically, this 

can be illustrated in a shift in the utility-curves of Prospect Theory as seen below: 
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Because the slope for losses is steeper than the sloop for gains an equal decline in 

emotional affect would result in a larger absolute change in steepness for losses than for 

gains. Further, it is reasonable to speculate that the moderation effect on pleasant 

emotions might be significantly less, compared to the moderation effect on 

uncomfortable emotions, or even none existing. The argument would be that since the 

training of handling emotions and impulses through meditation is predominantly 

associated with negative emotions, the effect of emotional control would mainly be 

associated with these negative emotions. If this is the case, only the slope of the utility 

curve for losses would change. Regardless of whether or not the susceptibility to 

positive emotions would be altered, the fundamental effect would be the same. The 

difference in slope steepness would decline which would essentially mean that loss-

aversion would decrease, since loss-aversion is the result of uneven utility of gains and 

losses.  

5.9 Other interpretations 

On a more critical note one should be aware that the significance of regular meditation 

could be explained, or at least partly explained, by factors not stemming from the actual 

act of meditating. At least two counterarguments should be considered. One is that a 

personality-effect comes into play, meaning, that the propensity to engage in regular 

meditation is associated with a certain personality trait or set of traits that also causes 

Losses 

Utility 

Gains 

Disutility 

Figure 5-1 Changes in loss-aversion 
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the regular meditator to be less risk-averse. In other words, what causes the participant 

of the experiment to meditate more or less regularly is also causing them to be more or 

less risk-averse. This would mean that there would be no causality between regular 

meditation and lower risk-aversion. 

The second counterargument is that the mere act of systematically spending time to 

relax or recuperate causes the effect. The argument would be that the effect is somehow 

related to being well rested over an extended period of time, and further that a similar 

effect could be produced by doing other recreational activities like reading or listening 

to music. However, the insignificant effect of sleep at night prior to the experiment 

would speak somewhat against the argument that the effect is caused by regular 

meditators being particularly well rested.  

5.10 Liking 

As reported in Chapter 4, the effect of regular meditation on facial rating is negative. 

This implies that, all other things being equal, the regular meditator will rate the 

displayed faces lower than he would have otherwise. This finding is very interesting 

because earlier studies have linked perceived attractiveness of faces to the reward 

system of the brain. One study by Grammer et al. (2001) showed that meeting the eyes 

of displayed faces was associated with increased activation of the ventral striatum 

(which as mentioned in Chapter 3 is central in reward-evaluation and related to 

dopamine release). In the study the activation increased as the beauty of the faces 

increased. This finding was supported by Aharon et al. (2001) who also showed 

increased activation in the reward system as the beauty of displayed faces increased.  

When associating these studies with the results of this thesis, it is reasonable to 

speculate that the reason why regular meditation has a significant effect on gambling 

behavior and perceived attractiveness of faces is that regular meditation affects the 

emotional process that determines both. In other words, because regular meditation 

affects the neural reward system, possibly due to regular boosts of dopamine, both 

gambling behavior and liking behavior is affected, because they are both determined by 

this system. As with the effects of regular meditation on gambling behavior, one can 

think of the effect on facial liking in terms of an increased threshold for dopamine. The 

effect on the facial liking-task of an increased threshold would be that the meditator 
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would require a bit more handsomeness or beauty from a face in order to feel the same 

effect as otherwise. What would happen is that the scale by which the meditator judges 

faces is stretched towards the higher end. So essentially what is causing the regular 

meditator to require more in terms of monetary gain in the gambling task is also causing 

the meditator to require more beauty from the displayed faces.  

Lastly, it should be mentioned that the studies done on facial-attractiveness might help 

explain why there was found significant effects on facial liking, but not on liking of 

paintings. Since the studies indicate that very specific processes related to reward are 

activated when evaluating the attractiveness of faces, and it is reasonable to suspect that 

these processes are not activated when looking at paintings.  

5.11 Age  

The finding of a significant negative effect of age on risk-attitude in this study is in 

accordance with the findings of several studies. Gaechter et al. (2007), for instance, 

showed that loss aversion increased with age both in riskless and risky consumer 

choices, while other studies have showed that older adults are more risk-averse. 

However, it should be mentioned that not all studies find this effect. Additionally, a 

study of decision making and age has also showed that the propensity to let decision 

making be influenced by emotions changes with age. Young adults tend to be more 

affected by negative emotions, while older adults are more susceptible to positive 

emotions (Weber & Johnson, 2009). So the research generally suggests that age 

influences risk-attitude and decision making and thus the finding of a negative effect on 

acceptance of gambles in this study is not surprising. What is most interesting regarding 

the finding of age-effects is probably that it was also found in the facial liking task. This 

finding could fit well with the previously mentioned studies, indicating that the same 

processes related to reward both underlay evaluation of gambles and facial 

attractiveness. Further, it is interesting to note that both in the gambling and liking task 

regularity and age have opposing effects, which could also support the idea of the same 

fundamental process being activated in the two tasks. All other things being equal, what 

would lead the older participant to accept less gambles in the gambling task would 

therefore also lead the person to rate the attractiveness of the displayed faces higher. In 

other words the person would in terms of monetary gain need less to be satisfied and 
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similarly require less facial beauty, in order to find looking at the displayed face 

rewarding. Concerning the age-effect on facial liking one should also note that all the 

displayed photographs were of people in their twenties. This means that it cannot be 

ruled out that the facial ratings are influenced by the age-gap between the displayed 

person and especially the older participants. To my knowledge the literature on facial 

attractiveness has not explored this particular relationship.  

5.12 Sleep 

The coefficient regarding the effect of sleep during meditation on risk-attitude was 

found to be positive. This means that if the meditator fell asleep during meditation, this 

would make him more inclined to accept gambles afterwards than had he not fallen 

asleep. There was no prior expectation to the effect of sleep, other than a general 

assumption that it might have an effect. That the effect of sleep turned out to be the 

opposite of meditation only stresses the importance of separating the two effects, since 

the meditation variable otherwise would serve as an indirect sleep variable, because 

sleep only occurred subsequent to meditation.  

The immediate effect of sleep on risk-attitude is not a topic that has been covered 

specifically in behavioral or neural economics. Mckenna et al. (2007) showed that sleep 

deprivation causes individuals to be more inconsistent in their risk-attitude depending 

on whether it was the possible gain or loss which was in focus. However, since there 

was no significant effect of sleep during the night on risk-attitude, the effect of sleep 

can hardly be contributed to the sleeping participants being significantly more tired than 

the non-sleeping participants.  

One possible explanation to the effect of sleep can be drawn from the earlier mentioned 

study by Kaul et al. (2010), which showed that participants subsequent to meditation 

was more vigilant and alert, contrary to when they had just slept. After sleep the 

participants were less vigilant than they were under normal circumstances. Therefore, if 

part of the meditation-effect towards increased risk-aversion is caused by increased 

vigilance, then one can speculate that the reason sleep has the opposite effect on risk-

attitude is that sleep decreases vigilance. The notion that meditation has a positive effect 

on vigilance is also supported by a study done on Acem-meditation by Lagopoulos et al. 



 

50 
 

(2009), which showed that meditation causes an increase in theta-waves, which is 

associated with increased alertness.  

5.13 Reliability of measures        

When considering the reliability of the measures used in this thesis mainly three 

measures are relevant to look at, namely those of regularity, gambling behavior and 

liking scores. The measures for meditation and sleep which in statistical terms are 

dummy-variables must be considered to be quite reliable. In other words, they must be 

considered to be very close to the true score of each measure.  

The measure of regular meditation must also be said to be quite reliable, since this 

measure was created from a factual question that did not require the participant to look 

very far back in time. Therefore, the chance that participants have produced answers 

that have large errors attached to them is fairly small, which again would mean that the 

actual answers would be very close to the true score of regularity.  

Regarding the measure of gambling behavior the key-measure is the number of 

accepted gambles. The gambling task had a large number of gambles which increases 

the reliability of the measure, since a few random errors would only delude the true 

score somewhat. Further, the essential question to ask is; if the experiment was done 

again would the measures of the individuals be the same? Disregarding learning effects 

and prior knowledge of the experiment’s purpose, I will argue that the experiment 

would yield similar results. This is mainly due to the fact that the experiment is very 

standardized, the written introduction and on screen instructions would be identical, so 

would the actual test and the questionnaire. Besides variations in the oral introduction 

the setting of the experiment would be the same, which should minimize the risk of 

excessive measurement errors occurring.  

With respect to the results of the ratings assigned in the liking tasks the argument would 

be much the same as above. Namely, that given the relative high number of 

observations combined with the experiment being very standardized, the risk that major 

measurement errors occurred is relatively small. As a result, the obtained scores should 

be fairly close to the true score.  
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5.14 Conclusion validity 

In term of the conclusion validity, in other words, the validity of the statistical 

relationships found in the thesis, especially the relatively small sample size needs to be 

considered. While the statistical results found in this rapport might be justified in terms 

of basic statistic assumptions being met, in example the log-transformation of 

experience, one has to be aware that the relative small number of participants should be 

a concern. When the sample size is relatively small the risk that individual outliers or 

other sources of errors affect the results excessively is increased. However, one should 

also note that, for instance, the finding of an effect of regularity is quite robust, which 

increases the likelihood that this relationship does in fact exist.  

5.15 Internal validity 

While conclusion validity fundamentally question whether there in fact are relationships 

between the various variables of the experiment, the relevant question posed related to 

internal validity is if causality between the variables can be established. With respect to 

the short term effect the answer would be a very cautions yes, because the short term 

effect of meditation stems for comparing the two groups; Group 2 being the control 

group. This creates some foundation for claiming that the difference in behavior is 

caused by meditation. On the other hand, it should be noted that the control group did 

not carry out any relaxation activity comparable to meditation, and further that the 

groups might be inherently different.  

With respect to the long term effect the answer would have to be no. This is a result of 

not having an adequate control group by which to compare the regular meditators. In 

effect it is therefore not possible to prove that regular meditation leads to the meditator 

accepting more gambles, because in principle the revers could be the case. Further, as 

discussed earlier in this chapter it is also possible that, in example, personality factors 

could in fact be causing participants to meditate regularly and also accept more 

gambles. In this case there would be no causality between regularity and risk-attitude 

only correlation. One very speculative personality factor that could have this effect, 

would be if some participants where inherently more dopamine “hungry”, which could 

cause them to be more likely to engage in dopamine-rewarding activities as meditation 

and gambling.  
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5.16 Construct validity 

In terms of the validity of constructs the strength must be said to vary somewhat across 

different constructs. With respect to risk-attitude and participants’ evaluating 

attractiveness of faces and paintings, I will argue that the constructs are quite valid, in 

other words that they measure what they intended to measure. With respect to 

regularity, I would still argue that the construct is valid, but add a cautionary note 

related to the fact that, as mentioned earlier, this variable might also cover a general 

relaxation effect. This means that this construct might not solely cover the effect of 

actually meditating, but also the effect of taking time to relax regularly. Regarding the 

construct of meditation (during the experiment) some caution is also in order. Mainly, 

because the meditation-variable is basically a dummy-variable that separates Group 1 

from Group 2. This means that the construct is vulnerable to general inter-group 

differences. In other words, it is not possible to separate the effects of just having 

meditated for any random differences between the two groups. Therefore, the construct 

validity of meditation is weaker than that of the other key-variables, since the 

meditation variable per definition is not only measuring the effect of meditation. This is 

especially a problem because of the relative small sample size, had the groups been 

bigger the chances of large random group differences would be smaller.  

5.17 External validity 

Regarding the external validity of the results, in other words, the extent to which the 

findings of this thesis are valid outside the setting of the experiment, especially the 

selection bias, mentioned in the methodology, should be considered. As mentioned the 

group of participants have selected themself twice, firstly to become Acem-meditators 

and secondly to become participants in this study. This implies that the group is not 

representative of the general population, something that is also apparent in the level of 

education and number of students in the group. As a consequence, one has to be 

cautious in generalizing the findings from the study to the general population. 

Concerning the difference between the group of participants and the general population 

it is also worth noting the difference in the required win/loss-ratio. According to 

Kahneman (2003) people in general require between 2 and 2.5 in win/loss-ratio, while 

the participants in this study on average required 1.5. This may of cause be a result of 
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regular meditation, but it should also be considered that the group have a somewhat 

different risk-attitude than the general population. Having emphasized the need for 

caution in generalizing the finding, one might also notice that there is no theoretical or 

empirical reason, to believe that meditation should not have the same general effect on 

the population, as it has on Acem-meditators.  
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6 Conclusion  

This thesis sat out to explore meditation’s relationship to risk-attitude, by asking 

whether meditation affected risk-attitude in experienced meditators. The research 

question then led to the formulation of two sub-questions concerning the short and long 

term effects of meditation on risk-attitude, and further the statement of the hypothesis 

regarding the direction of the short term effects.   

Regarding the first sub-question the results from the experiment was supportive of the 

hypothesis that meditation would lead to increased risk-aversion immediately after 

meditation. This finding can be explained in several ways. Firstly, immediately after 

meditation the meditator has less dopamine available, which makes the meditator more 

risk-aversive. Secondly, the effect can be explained through an increase in susceptibility 

subsequent to meditation. The increase in susceptibility would lead to increased risk-

aversion, since the emotional impulses associated with gains or losses would have a 

larger effect on the meditator, leading to more risk-aversion. Thirdly, it is possible that 

the short term effects of meditation can be explained by increased vigilance following 

meditation, which leads the meditator to become more cautious. Further, it should be 

noted that results of the analysis are inconclusive regarding the duration of the short 

term effects of meditation.      

In terms of the second sub-question concerning the long term effects of meditation on 

risk-attitude, this study found that regular meditation led to increased risk-taking, which 

is a finding that can be understood in a number of ways. Firstly, when meditating the 

individual is exposed to a boost of dopamine, which the regular practitioner becomes 

accustomed to. This causes a shift in the threshold of how much reward, in terms of 

dopamine, the meditator requires to feel an effect. As a result regular meditators require 

more financial gain to feel satisfied and therefore engage in more risk-taking. Secondly, 

regular meditation increases the ability to handle emotions which causes a shift in the 

balance between how gains and losses are felt towards more risk-taking, because losses 

are felt heavier than gains. Thirdly, it should also be considered that part of the 

relationship between regular meditation and risk-seeking could be the result of 

personally traits that causes both increased risk-seeking and the propensity to meditate 

regularly. 
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Besides answering the two sub-questions the thesis also explored other relevant topics. 

Most importantly, the results showed that regular meditation was associated with lower 

ratings of facial attractiveness, which could be explained by a change in the threshold 

for dopamine reward. Further, the explorative analysis suggested that age has the 

opposite effect of regular meditation in both the gambling and the facial liking task, and 

additionally the sleep during meditation increases risk-seeking.  

In summary, and bearing in mind the limitation of the project regarding validity, the 

conclusion of this thesis is that meditation does have an effect on risk-attitude. Namely, 

that the short term effect is more risk-aversion whereas the long term effect is more 

risk-seeking.     
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7 Perspectives 

The results found in this report have potential in two different directions. One is in the 

venue of further research on how decision making processes are influenced by 

meditation. From this perspective there is on the one hand an opportunity to explore the 

effects meditation has on risk-attitude further, and on the other hand opportunities to 

explore other relevant decision making topics such as framing, attention and emotional 

control. The second area, in which these findings have potential, is associated with the 

direct use of meditation in relation to job-functions where risk-attitude is a key 

parameter.  

7.1 The control group experiment  

In terms of exploring the findings from the research in this paper, a very relevant option 

would be to investigate the effect of regular meditation further. This could be done by 

conducting experiments on persons with no prior experience with meditation. The 

participants should preferably be from a relatively homogeneous group like, for 

instance, students, with similar age, education and so forth. The participants should be 

randomly assigned to meditate or be control subjects. Ideally, the control group should 

perform a recuperating activity for the same length of time and with the same regularity 

as the meditation group meditates. This would allow for the study to exclude effects 

from recreation alone. The setup would also facilitate results that could not be tainted 

by underlying personality effects or self-selection biases. Through such a study the size 

of the regularity effect could be studied and confirmed. Depending on the specific 

structure of the experiment, it might also be possible to study how long a person has to 

meditate regularly to show a significant change in behavior and, additionally, how long 

it would take before the effect wears off.  

7.2 A study of the effects of experience   

Besides conducting a study with a regular control group, it would also be very 

interesting to conduct experiments on a group that had a better spread in terms of 

experience. This would allow for a study of whether meditation over time creates any 

permanent changes in the meditator’s way of making decisions. This, among other, is an 

interesting venue of study since meditation experience has been associated with cortical 
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thickness (Lazar et al., 2005), which could indicate that meditation over time induces 

structural changes in the brain. Combined with the findings in this study, in favor of 

meditation affecting risk-attitude, it is reasonable to speculate that over time meditation 

could create lasting changes in the brain in areas and circuits related to decision making. 

It would therefore be very interesting to investigate if the finding in this study of regular 

meditation’s effects on risk-attitude would result in experienced meditators being less 

risk-averse permanently.  

Besides studying the effect of experience on risk-aversion another relevant research 

topic would be framing, which is a decision-making bias closely related to risk-aversion 

studied by Kahnemann (2003). The bias occurs when options are framed either in term 

of gains or losses6. The interesting thing is that people, who are less susceptible to 

framing, have been shown to have a significantly enhanced activation in a certain part 

of the brain; the right orbito-frontal cortex. At the same time, it has been shown that 

meditation experience causes significantly larger volumes of grey matter in this area, 

which would lead to the hypothesis that long term meditators should be more adept at 

handling framing (Luders et al., 2009).  

7.3 The effects of attention and emotional control 

In addition to further study of risk-aversion and framing, a number of other interesting 

topics from meditation research, relevant for decision making and general performance 

in work life, can be identified. One of these areas is attention, since research has shown 

that meditation changes the meditator’s ability to concentrate and allocate attention 

(Lutz et al., (2009). It would therefore be interesting to study if these effects 

significantly improve the meditators ability to solve various decision tasks. But also 

cognitive tasks that could have a direct effect on work-performance like, for instance, 

the ability to multi-task or absorb new information. Another interesting area that has 

also been addressed in this paper is emotional control. Since emotions play a key factor 

                                                
6 The primary example is the Asian decease problem in which 600 persons are expected to die. 
Participants were divided into two groups. One group was presented with these options: A) saved 200 
people, B) 1/3 probability to save 600 persons and 2/3 probability that none are saved. The second group 
options were: A) let 400 people die, B) same as first group. Even though the two groups’ choices were 
essentially the same, the first group predominately chose A while the second group chose B. This can be 
attributed to loss-aversion which leads people to take on risk in order to avoid options framed as sure 
losses. (Kahneman, 2003)  
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in decision making several interesting experiments could be suggested, among those, 

experiments that test if meditators show greater consistency in decision making across 

emotional states. In relation to emotional control it would also be relevant to investigate 

if meditation improves the ability to perform various tasks under stressful 

circumstances. This is arguably one of the most advantageous skills to have in modern 

work life.     

7.4 The use of meditation to alter risk-attitude in selected job-functions 

The specific possibility to affect risk-attitude towards less risk-aversion through regular 

meditation, as this study suggests, is not something which in itself should cause much 

interest in the broader business community. However, related to certain job-functions 

the option to affect risk-attitude could be interesting. This would be job-functions 

involving a high frequency of economic decision making, and further that these 

decisions are not entirely rule guided, so that some amount of decision making capacity 

is still vested in the individual. Additionally, it should also be job-functions where 

decreased risk-aversion would improve performance. The primary example of such job-

functions, where meditation could be used as a risk-altering tool, would be stock-

brokering and other tradering in the capital markets. 

In relation to whether or not decreased risk-aversion could improve performance, it is 

important to notice that in the gambling task used for this thesis both probabilities and 

outcomes were known. As a result it would be relatively easy to teach someone to solve 

such a task optimally, regardless of their underlying attitude towards risk. In real life 

situations, on the other hand, this is very rarely the case and therefore decisions, to a 

larger extent, rely on the individual’s assessment of these parameters and his underlying 

attitude towards risk. And since almost all people are fundamentally loss-averse, their 

performance could be improved by decreased risk-aversion. Furthermore, it should be 

noted that meditation’s effect on emotional control might also play an important role in 

improving performance. In the study mentioned in the introduction, on financial market 

traders’ performance when exposed to positive or negative emotions, through music, in 

example, found that positive emotions led them to become overoptimistic (Weber & 

Johnson, 2009). If the traders improved their emotional control it is reasonable to think 

that it could lead them to be less likely to become overoptimistic.  
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7.5 Considerations about implementation  

If a corporation decided to apply meditation on, for instance, stock market traders a 

number of matters should be taken into account. Firstly, meditation is a process that 

requires the meditator to apply his thought-activity in a certain way, something that 

never should and fortunately cannot be controlled. Therefore, in order for the project to 

be successful, it is absolute crucial that employees are motivated and engaged otherwise 

they might not apply their attention as required for the meditation to have effect. The 

easiest way to insure this would be to make participation in the project voluntary.  

Secondly one should consider the amount of time that should be spent on meditation 

and at what point during the workday this should be done. One way of doing this would 

be to hold a 30 minute meditation at the end of each workday for the employees, who 

wanted to participate in the project. This would amount to five meditations a week, 

which should ensure enough meditation to get a regularity effect. Otherwise the 

meditation length could be increased. The meditation time could be paid fully by the 

company, but for cost and motivational reasons it might be a good idea to split the time 

equally between employees own time and work time, so that the company would pay 

for 15 minutes pr. meditation. The argument for employees having to put in some of 

their own time would be that they themselves would go home more recuperated and 

further that they indeed were motivated to put an effort into meditating. Allocating 

meditation at the end of the workday would have several advantages. For one, 

afternoon-meditations are generally reported to be more pleasant than earlier 

meditations which indicate that it might be associated with higher dopamine-releases. 

Additionally, one would avoid count-productive effects due to the short term effect of 

meditation, and finally it would probably be the only realistic time of day for such 

activity other than before markets open. 

A third matter that should be considered, when implementing a meditation project as the 

one contemplated here, is how to evaluate the payoff from the project. Since financial 

decisions are done electronically it should be fairly easy to monitor performance over 

time and compare to earlier performance and the performance of individuals not part of 

the project. Some thought should be given to separating the effect of the project from 

other factors like general market trends and natural fluctuations in performance. When 
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evaluating whether the project is profitable it might also be worth taking into account if 

meditation have positive spillover-effects on, for instance, sick leave or average 

duration of employment, things that could reduce cost and therefore increase the 

economic benefits from utilizing meditation.   
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9 Appendix A 

Marianne Lassen <Marianne.Lassen@paconsulting.com>  23. sep. 2010 
09.28 

Til: Bjarke Madsen <mr.b.madsen@gmail.com> 

Hej Bjarke 
 
Vi kører internt I PA Consulting en ½ times meditationssession hver torsdag 
eftermiddag, hvor alle medarbejdere fra PA er velkomne til at deltage. 
 
Derudover har jeg været ude hos 3 af Annika's kunder og holde et indlæg om 
meditation, men hvordan de har valgt at bruge det, det ved jeg ikke. Jeg tror at det 
efterfølgende har været op til den enkelte og ikke et arbejdsplads initiativ. 
 
Håber du kan bruge ovenstående. 
 
Venlig hilsen/Best regards, 
Marianne Lassen 
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Appendix B 

Spørgeskema 
 
Du vil i det følgende blive bedt om at svare på spørgsmål om dig selv og din meditation. 
Når der er opgivet svarmuligheder bedes du sætte ring omkring dit svar, ellers bedes du 
skrive dine svar. Hvis du er i tvivl bedes du give dit bedste bud. Alle informationer 
bliver anonymiseret og behandlet fortroligt og vi håber at du vil forsøge at svare så 
ærligt som muligt på spørgsmålene. Skulle du have spørgsmål til forståelsen af 
spørgsmål eller andet i spørgeskemaet, er du velkommen til at kontakte forsøgslederen.  
 
1. Subjekt nummer 
 

______________________ 
 
Del 1 
 
Denne del af spørgeskemaet består af en række ord og udtryk, som beskriver forskellige 
følelser og tilstande. Læs hvert enkelt emne og skriv det passende tal i feltet ved siden af 
ordet. Indiker i hvilken udstrækning du har følt på denne måde indenfor den sidste 
måned. Brug den følgende skala til at give dine svar: 
 

1 2 3 4 5 
meget lidt eller 

slet ikke 
lidt Moderat en god del virkelig meget 

 
 

  fornøjet   trist   aktiv   vrede på dig selv 
  afsky   rolig    dårlig samvittighed   entusiastisk 
  opmærksom   ængstelig   glad   mismodig 
  genert   træt    nervøs   flov  
  træg   forbløffet   ensom   ude af den 
  dristig   skrøbelig   søvnig   bebrejdelsesværdig 
  overrasket   lykkelig   begejstret   beslutsom 
  stærk   sky    fjendtlig,    forskrækket 
  hånlig   alene   stolt   forbavset,  
  afslappet   årvågen   skælvende    interesseret 
  irritabel   oprevet   livlig   lede 
  henrykt   vred   skamfuld   selvsikker 
  inspireret    modig   bekvemt   energisk  
  frygtløs   melankolsk   bange   koncentreret 
  afsky ved dig selv   forlegen   døsig   utilfreds med 
       dig selv 
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Del 2 
 
Personlige informationer: 
 
2. Hvad er dit køn?:  
  

Mand    Kvinde 
 
3. Hvad er din alder?:  
 

____________ 
 
4. Hvad er din højest fuldførte uddannelse?:  
 

Folkeskole    Faglært    Studentereksamen    Kortere videregående    Bachelor    Kandidat    
 
Phd.    Doktorgrad    Anden _________________________________   

 
5. Tager du for nuværende en uddannelse? 
 

Ja    Nej  
 

Hvis ja, hvilken uddannelse og hvad regner du med din endelige højest fuldført uddannelse 
bliver? 
 
__________________________________________________________________________ 

 
6. Indenfor hvilke(t) fagområde(r) er du uddannet?    
 

__________________________________________________________________________ 
 
7. Hvad er dit erhverv?:  
 

__________________________________________________________________________ 
 
8. Behandles du på nuværende tidspunkt med medicin mod angst, depression, eller 
lignende? 
 

Ja    Nej  
 

Hvis ja, mod hvilken lidelse 
______________________________________________________ 

 
9. Behandles du på nuværende tidspunkt med samtaleterapi mod angst, depression, eller 
lignende? 

 
Ja    Nej  

 
Hvis ja, mod hvilken lidelse 
_______________________________________________________ 
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10. Er du tidligere blevet behandlet med medicin mod angst, depression, eller lignende? 
 
Ja    Nej  

 
Hvis ja, mod hvilken lidelse 
_________________________________________________________ 

 
 
11. Er du tidligere blevet behandlet med samtaleterapi mod angst, depression, eller 
lignende? 

 
Ja    Nej  

  
Hvis ja, mod hvilken lidelse 
_________________________________________________________ 

 
Meditation 
 
12. Hvor længe er det siden du lærte Acem-meditation? 
 

_____________________________ 
 
13. Hvad var din motivation for at lære at meditere? (Angiv gerne flere årsager) 
 

Bedre håndtering af stress         Personlig udvikling         Interesse         Personlige problemer                  
 
Ændring i livssituation         Andre________________   

 
14. Har der siden du lærte Acem-meditation været perioder af over 1 uges varighed, hvor 
du ikke har mediteret?  

 
Ja    Nej  

 
Hvis ja, hvor lang tid har disse perioder sammenlagt varet?___________________________  

 
I det efterfølgende bedes du angive, hvor mange Acem-meditationer af 30 minutters og 45 
minutters varighed du i gennemsnit har haft om ugen i forskellige perioder.  
 
15. Hvis du ser bort fra de perioder, hvori du ikke har mediteret, hvor mange gange om 
ugen har du, siden du lærte at meditere, i gennemsnit mediteret?  
 

30 minutter, antal gange per uge  
 

0    1    2    3    4    5    6    7    8    9    10    12    13    14 
 

45 minutter , antal gange per uge 
 

0    1    2    3    4    5    6    7     
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16. I løbet af det sidste halve år, hvor mange gange om ugen har du i gennemsnit 
mediteret?  
 

30 minutter, antal gange per uge  
 

0    1    2    3    4    5    6    7    8    9    10    12    13    14 
 

45 minutter , antal gange per uge 
 

0    1    2    3    4    5    6    7     
 
17. I løbet af de sidste 7 dage, hvor mange gange har du mediteret? 
 

30 minutter, antal gange per uge  
 

0    1    2    3    4    5    6    7    8    9    10    12    13    14 
 

45 minutter , antal gange per uge 
 

0    1    2    3    4    5    6    7     
 
18. Da du i dag startede din meditation i forbindelse med dette forsøg, hvor mange timer 
var der på det tidspunkt gået siden din sidste meditation? 
 

0    1    2    3    4    5    6    7    8    9    10    11    12    13 eller mere 
 
19. Hvor mange gange har du fået ny/forstærket metodelyd? 
 

0    1    2    3    4    5 
 
20. Har du lært andre former for meditation end Acem-meditation? 
 

Ja    Nej  
 
Hvis ja, skriv her hvilken anden type meditation du har lært, hvornår du har lært den, hvor 

meget du har mediteret med denne teknik og om du stadig mediterer med denne 
teknik. 
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
________________________________ 

 
Meditation i forbindelse med forsøg 
 
21. På en skala fra 1 til 9, hvor 9 er den højest score, hvor behagelig vil du vurdere din 
meditation var? 
 

1    2    3    4    5    6    7    8    9 
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22. På en skala fra 1 til 9, hvor 9 er den højest score, hvor rastløs vil du vurdere din 
meditation var? 
 

1    2    3    4    5    6    7    8    9 
 
23. Sov du i forbindelse med din meditation? 

 
Ja    Nej    Ved ikke  

 
Hvis ja, hvor mange minutter vil du vurdere at du sov? ______ 

 
24. Har du nogen bemærkninger omkring din meditation kan de anføres her.   

_________________________________________________________________
_________________________________________________________________ 

 
ACEM arrangementer 
 
25. Hvor mange lang-meditationsarrangementer (meditationer af 1½ times varighed) har 
du deltaget i? 
 

0    1    2    3    4    5    6    7    8   9  10   11-15   16-20   21-25   26-30   31-40   41-60  61-99 
  
26. Har du deltaget i ACEM vejledningsgruppe for erfarne? 
 

Ja    Nej 
 

Hvis ja, hvor mange timer har du sammenlagt mediteret til denne type arrangement? 
____________  

 
27. Hvor mange ACEM weekendkurser har du deltaget på? 
 

0    1    2    3    4    5    6    7    8    9    10    11-15    16-20    21-25    26-30     
 
28. Hvis du har deltaget på et weekendkursus; hvornår lå det sidste weekendkursus du 
deltog på? 
 

før 2004    2004    2005    2006    2007    2008    2009    2010 
 
29. Hvor mange ACEM sommerkurser har du deltaget på? 
 

0    1    2    3    4    5    6    7    8    9    10    11-15    16-20    21-25    26-30    31-40    
 
30. Hvis du har deltaget på et sommerkursus; hvornår var du da sidst på sommerkursus? 
 

før 2004    2004    2005    2006    2007    2008    2009     
 
31.  Hvor mange ACEM fordybelseskurser har du deltaget på? (et fordybelseskursus af 2 
ugers varighed tæller her som 2 kurser) 
 

0    1    2    3    4    5    6    7    8    9    10    11-15    16-20    21-25    26-30    31-40 
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32. Hvis du har deltaget på et fordybelseskursus; hvornår lå det sidste fordybelseskursus 
du deltog på? 
 

før 2004    2004    2005    2006    2007    2008    2009    2010      
   
33.  Hvor mange ACEM 3-ugers-fordybelseskurser har du deltaget på?  
 

0    1    2    3    4    5    6    7    8    9    10     
 
34. Hvis du har deltaget på et 3-ugers-fordybelseskursus; hvornår lå det sidste 3-ugers-
fordybelseskursus du deltog på? 
 

før 2004    2004    2005    2006    2007    2008    2009    2010      
 
Andre  
 
35. Hvor mange timer sov du i nat? 
 

_______ 
 
36. Indtager du alkohol?  
 

Ja    Nej  
 

Hvis ja, hvornår har du sidst indtaget alkohol? 
___________________________________________ 

 
37. Indtager du kaffe, te eller cola?  
 

Ja    Nej  
 

Hvis ja, hvornår har du sidst indtaget en af disse drikke? 
___________________________________ 

  
38. Ryger du tobak?  
 

Ja    Nej  
 

Hvis ja, hvornår har du sidst røget tobak? 
______________________________________________ 

 
39. Hvor mange timer er det siden du sidst indtog et større måltid? 
 

_______ 
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Effekten af meditation 
 
40. Mener du meditation har ændret på din tilbøjelighed til at blive syg? (sæt ring om et 
tal) 
 
  Mindre tilbøjelig    ingen effekt   Mere tilbøjelig 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
 
41. Er du en person der bekymrer sig meget eller lidt? Angiv på en skala fra 0 til 7, hvor 0 
er en person, der aldrig er bekymret og 7 er en person der meget ofte er bekymret. 
 

0    1    2    3    4    5    6    7     
 
42. Mener du meditation har ændret på din tilbøjelighed til at bekymre dig? (sæt ring om 
et tal)  
 
  Mindre tilbøjelig    ingen effekt   Mere tilbøjelig 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
 
43. Er du en person der ofte eller sjældent bliver vred? Angiv på en skala fra 0 til 7, hvor 0 
er en person, der aldrig bliver vred og 7 er en person der meget ofte bliver vred. 
 

0    1    2    3    4    5    6    7     
 
44. Mener du meditation har ændret på din tilbøjelighed til at blive vred? (sæt ring om et 
tal)  
 
  Mindre tilbøjelig    ingen effekt   Mere tilbøjelig 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
 
45. Er du en person der tager mange eller få chancer? Angiv på en skala fra 0 til 7, hvor 0 
er en person, der tager ingen chancer og 7 er en person der tager alle chancer. 
 

0    1    2    3    4    5    6    7     
 
46. Mener du meditation har ændret på din tilbøjelighed til at tage chancer? (sæt ring om 
et tal)  
 
  Mindre tilbøjelig    ingen effekt   Mere tilbøjelig 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
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47. Hvordan har du det med at påtage dig økonomisk risiko (eks. investere i aktier)? 
Angiv på en skala fra 1 til 7, hvor 1 er en person, der absolut ikke kan lide at på tage sig 
økonomisk risiko og 7 er en person der meget gerne påtager sig økonomisk risiko. 

 
0    1    2    3    4    5    6    7     

 
48. Mener du meditation har ændret på dit forhold til at satse penge? (sæt ring om et tal)  
 
                    Synes mindre om at satse penge    ingen effekt   Synes mere om at satse penge  
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget 
 
49. Beskrive kort hvordan du definerer en fornuftig økonomisk beslutning 

 
_________________________________________________________________
_________________________________________________________________ 

 
50. Mener du meditation har ændret på din evne til at tage fornuftige økonomiske 
beslutninger? (sæt ring om et tal)  
 
       Blevet dårligere    ingen effekt   Blevet bedre 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
 
51. Mener du at den meditation du udførte i forbindelse med forsøget har påvirket dig til 
efterfølgende at spille på flere eller færre væddemål? (sæt ring om et tal)  
 
       Færre væddemål     ingen effekt   Flere væddemål 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget 
 
52. Mener du at den meditation du udførte i forbindelse med forsøget har påvirket dig til 
efterfølgende at synes mere eller mindre godt om de ansigter du blev vist? (sæt ring om et 
tal)  
 
       Mindre godt om   ingen effekt   Mere godt om 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget 
 
53. Mener du at den meditation du udførte i forbindelse med forsøget har påvirket dig til 
efterfølgende at synes mere eller mindre godt om de malerier du blev vist? (sæt ring om et 
tal)  
 
      Mindre godt om    ingen effekt   Mere godt om 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget 
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54. I testrunden før du mediterede, hvor kedeligt eller spændende syntes du det var at 
udføre testen, hvor du skulle vælge om du ville acceptere eller afvise væddemål? 
 
                   Kedeligt    hverken eller   Spændende 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget 
 
55. I testrunden før du mediterede, hvor kedeligt eller spændende syntes du det var at 
udføre testen med ansigter? 
 
                   Kedeligt    hverken eller   Spændende 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget 
 

56. I testrunden før du mediterede, hvor kedeligt eller spændende syntes du det var at 
udføre testen med malerier? 

                   Kedeligt    hverken eller   Spændende 
  

1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
 
57. I testrunden efter du mediterede, hvor kedeligt eller spændende syntes du det var at 
udføre testen, hvor du skulle vælge om du ville acceptere eller afvise væddemål? 
 
                   Kedeligt    hverken eller   Spændende 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
  
 
58. I testrunden efter du mediterede, hvor kedeligt eller spændende syntes du det var at 
udføre testen med ansigter? 
 
                   Kedeligt    hverken eller   Spændende 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
 
 
59. I testrunden efter du mediterede, hvor kedeligt eller spændende syntes du det var at 
udføre testen med malerier? 
 
                   Kedeligt    hverken eller   Spændende 
 
 1        2        3       4        5       6        7 
 meget   moderat lidt   neutral           lidt  moderat    meget  
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Appendix C – PANAS-X 
This scale consists of a number of words and phrases that describe different feelings and 
emotions. Read each item and then mark the appropriate answer in the space next to that word. 
Indicate t o what extent you have felt this way during the past few weeks. Use the following 
scale to record your answers: 

1    2   3   4   5 
very slightly a little       moderately       quite a bit        extremely 
or not at all 

______ cheerful   ______ sad  ______ active 
______ angry at self  ______ disgusted ______ calm   
______ guilty   ______ enthusiastic ______ attentive  
______ afraid    ______ joyful   ______ downhearted 
______ bashful   ______ tired   ______ nervous  
______ sheepish  ______ sluggish  ______ amazed  
______ lonely    ______ distressed ______ daring  
______ shaky   ______ sleepy   ______ blameworthy 
______ surprised   ______ happy   ______ excited  
______ determined  ______ strong  ______ timid 
______ hostile    ______ frightened ______ scornful  
______ alone    ______ proud   ______ astonished 
______ relaxed    ______ alert   ______ jittery  
______ interested  ______ irritable   ______ upset  
______ lively    ______ loathing  ______ delighted 
______ angry    ______ ashamed  ______ confident 
______ inspired   ______ bold   ______ at ease  
______ energetic  ______ fearless  ______ blue  
______ scared    ______ concentrating ______ disgusted with self 
______ shy                                 ________ drowsy ______ dissatisfied with self                   
____________________________________________________________________________ 
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Appendix D 

Kære Acem-mediterende  
 
Jeg skriver til dig for at spørge, om du vil deltage i et lille forsøg af ca. 1 time og 45 
minutters varighed, som skal undersøge sammenhænge mellem økonomi og meditation. 
Jeg læser cand. merc. i Applied Economics and Finance på Handelshøjskolen, og 
resultaterne fra forsøget skal indgå i mit speciale og formentlig også i en videnskabelig 
artikel. Jeg er selv Acem-mediterende gennem 3 år, og jeg forventer at forsøget vil give 
vigtig ny viden om Acem-meditations virkninger.  
 
Hvordan foregår det?   
Forsøgene bliver afholdt i hold på 1-5 personer og foregår i ACEM’s lokaler på 
Kochsvej. Når du møder op, vil du få en nærmere instruktion i forsøget. Forsøget består 
af 3 dele; 30 minutters meditation, forskellige tests på computer samt udfyldning af 
spørgeskemaer. Alle informationer bliver anonymiseret og behandlet fortroligt. I 
forbindelse med testene på computer vil alle forsøgsdeltagere i udgangspunktet bliver 
tildelt 100 kr, som de kan forvalte gennem forsøget, hvor man maximalt kan tabe de 
100 kr eller yderligere vinde optil ca. 200 kr.  
 
Hvem kan være med? 
Forsøget kræver ingen forudsætninger, udover at man har lært Acem-meditation. Den 
daglige regelmæssighed er ikke væsentlig. Af hensyn til den indsamlede datas 
ensartethed kan personer, der får medicinsk behandling for angst, depression eller 
lignende, ikke deltage i forsøget. 
  
Hvordan tilmelder man sig? 
For at være med i forsøget skal du svare på denne mail og opgive: 1) Navn, 2) Alder, 3) 
Uddannelse, 4) Hvor længe du har mediteret (længere perioder uden meditation tælles 
ikke med), 5) Omtrent hvor mange gange om ugen du mediterer og hvor længe ad 
gangen, 6) Hvor mange sommer-/fordybelses-kurser du har været på og 7) Hvilke af 
nedenstående tidspunkter du har mulighed for at deltage. Du bedes af 
planlægningsmæssige årsager angive 2 tidspunkter og gerne flere.   
 
Jeg bekræfter derefter tilmeldingen og angiver, hvilket tidspunkt du skal komme på. 
 
Hvornår afholdes forsøgene? 
Der er mulighed for at starte forsøg på følgende tidspunkter: 
 
Uge  Mandag Tirsdag Onsdag Torsdag Fredag Lørdag Søndag 
23 07-jun 08-jun 09-jun 10-jun 11-jun 12-jun 13-jun 
Tid 14:30 

16:45 
19.15 

 

14:30 
16:45 
19.15 

 

14:30 
16:45 
19.15 

 

 16:00 
18:30 

10.00 
12:30 
15:00 
17:30 

10.00 
12:30 
15:00 
17:30 

24 14-jun  15-jun 16-jun 17-jun 18-jun 19-jun 20-jun 
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Tid 14:30 
16:45 
19.15 

 

14:30 
16:45 
19.15 

 

14:30 
16:45 
19.15 

 

 16:00 
18:30 

10.00 
12:30 
15:00 
17:30 

10.00 
12:30 
15:00 
17:30 

 
 
Præsentation af undersøgelsens resultater 
Mange synes kombinationen mellem økonomi og meditation er spændende. Derfor vil 
jeg efter sommerferien afholde et arrangement på Kochsvej for alle forsøgsdeltagere. 
Her vil jeg fortælle om projektets baggrund, design og hvad de samlede, anonymiserede 
resultater viste. Overlæge Merete Hetland, som er meditationslærer og ved meget om 
forskning på Acem-meditation, vil også deltage i arrangementet.     
 
Hvad er de 4 bedste grunde til at deltage i forsøget? 

- Du bidrager til at lave forskning om ACEM meditation 
- Du får kage, når forsøget er slut  
- Du får mulighed for at deltage i et spændende arrangement, hvor 

resultaterne præsenteres. 
- Du kan vinde lidt penge  

 
Skulle der være spørgsmål, eller ting du ønsker uddybet, er du meget velkommen til at 
skrive til mr.b.madsen@gmail.com eller kontakte mig på 61306408.  
 
Jeg håber, du har lyst til at være med til forsøgene. 
 
Med venlig hilsen 
Bjarke Madsen 
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Appendix E 
Merete Lund Hetland <merete.hetland@dadlnet.dk>  11. okt. 2010 10.36 
Til: Bjarke Madsen <mr.b.madsen@gmail.com> 

Kære Bjarke, 
 
Jeg har skrevet mine svar nedenfor. (Svar står med FED, red.) 
 
Bedste hilsner 
 
Merete 
----- Original Message ----- From: "Bjarke Madsen" <mr.b.madsen@gmail.com> 
To: "Merete Lund Hetland" <merete.hetland@dadlnet.dk> 
Sent: Sunday, October 10, 2010 1:09 PM 
Subject: Informationer om Acem og Acem-meditation i forbindelse med specialet 
 
 
Hej Merete, 
 
I forbindelse med mit specialet har jeg brug for at have lidt 
referencer på et par relevante emner vedrørende Acem. Det er jo ting, 
jeg sagtens kan svare på selv, og jeg må også gerne bruge min egen 
viden i specialet, men alligevel er det nu bedste at have kilder og 
bekræftelse på så meget som muligt. Så jeg vil bede dig om at be- 
eller afkræfte de ting jeg spørger til og lige anføre et par linjer om 
hvert emne. Det behøver ikke være meget. 
 
1) Hvem er det der typisk dyrker Acem-meditation, her tænkes især på 
uddannelse-længde og type, alder, interesser og lignende? DET ER ET BREDT UDSNIT AF 
DEN DANSKE BEFOLKNING MHT ALLE DISSE VARIABLE 
 
2) Kan du bekræfte at Acem-mediterende generelt rapportere at 
eftermiddags/aften-meditationer er mere behagelige end 
morgen-meditationer? DET ER ALDRIG OPGJORT. MEN OM EFTERMIDDAGEN ER DER 
MERE TRÆTHED, HVOR MORGENMEDI UNDERTIDEN KAN VÆRE MERE "VÅGNE". 
 
3) Er det rigtigt at folk, der lærer at meditere og begynder at 
meditere regelmæssigt efter nogen tid (måske 1-2 måneder) rapportere 
at meditation kan begynde at blive mindre tilfredsstillende? JA, PGA AKTUALISERING 
 
4) Er det rigtigt at mediterende, som har mediteret regelmæssigt, men 
holdt pause med at meditere, oplever at meditationen er meget 
tilfredsstillende, når de igen starter? VANSKELIGT AT SVARE ENTYDIGT PÅ, DE 
MEDITERENDE ER MEGET FORSKELLIGE. MEN OFTE VIL DET VÆRE SÅDAN. 
 
5) I forlængelse af overstående. Er det rigtigt at man i Acem snakker 
om, at man efter en tid med regelmæssig meditation vender sig til 
effekten af meditation og efterfølgende kan oplevet at meditationen er 
mindre tilfredsstillende end før JA og endvidere at hvis den mediterende 
stopper med at meditere en periode at meditationen er mere 
tilfredsstillende igen? SE OVENFOR 
 
Venlig Hilsen 
Bjarke 
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Appendix F 

Information om forsøg 
 
Velkommen til dette forsøg og tak for din deltagelse. I det følgende vil du blive 
informeret om forsøget.  
 

- Det beløb som du vinder i forbindelse med forsøget vil bliver afgjort efter alle 
tests, spørgeskema, og meditation er færdig. Beløbet vil blive indbetalt på din 
konto 7 dage efter forsøget.  

 
- Det er vigtigt for forsøget at du gennem hele forsøget gør dig umage for at svare 

på spørgsmålene, så godt du kan. 
 

- Al data bliver behandlet fortroligt og anonymiseret. Det er derfor vigtigt, at du 
gør dig umage med at indsætte dit subjekt-nummer korrekt gennem forsøget, da 
dette er den eneste måde de indsamlede resultater kan sammenstemmes. 

 
- Du får et subjekt-nummer ved at vælge et nummer fra den liste, som ligger ved 

siden af computeren. Du bedes sætte ring om nummeret, så du nemt ”husker” 
det. Når forsøget er slut bedes du sætte et kryds over nummeret, så ingen andre 
kommer til at bruge det.  

 
- Planen for forsøget ser således ud: 

 
o Introduktion 
o 30 min meditation 
o Test 1, 2 og 3 på computer 
o Udfyldning af spørgeskema 
o Udtrækning af præmiebeløb 

    
 

- Når du udfylder information ved starten af hver test bedes du udfylde dit valgte 
subjekt-nummer. Når du efter bedes om at angive session i programmet bedes 
du indtaste testens nummer. Altså session 1 for test 1, session 2 for test 2 osv. 
Når programmet beder om alder og køn bedes du angive dette.  

 
- Når du er færdig med en test bedes du klikke på ikonet for den næste test, indtil 

du har foretaget alle de tests, der er angivet i planen. Du bedes altid udføre 
testene i nummerorden, test 1 før test 2, test 2 før test 3 osv.  

 
- Har du spørgsmål er du velkommen til at spørge forsøgslederen undervejs. 

 

 

 


