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 Department of Clinical Neuroscience Undergraduate program in Psychology, 6th semester Bachelor thesis in psychology (2PS013), 15 HP. Spring term 2010 Personality traits, interpersonal traits and dopamine availability Abstract
 Introduction: Several invasive brain imaging studies have indicated an association between dopamine availability and personality traits. Findings that have been replicated includes trait like excitement seeking, detachment and social desirability. A majority of the findings have not shown any consistency. The general aim of the present thesis was to examine previous findings of associations between dopamine activity and personality traits and present an explanation to the inconsistency. Previous findings of association between dopamine availability and personality traits were reviewed and the statistics of the data was examined. The conclusion was that differences in the range of the scale scores measuring the personality traits contributed to differences in finding a significant association.
 Method: Using a Positron Emission Tomography procedure to measure 42 subjects’ dopamine D2 receptor density in subcortical regions and personality inventories to assess different aspect of personality, associations between dopamine D2 and personality traits was examined.
 Results: Social desirability was significantly associated to dopamine D2 receptor density in extrastriatal regions and marginally significantly associated in striatal regions given that some statistical requirements of the scales were meet. Contrary to previous imaging studies, no association between dopamine D2 receptor density and detachment was found.
 Discussion: The range of the scale scores as well as the interpersonal component of traits seems to be important in order to understand dopamine and trait associations. In summary, the present thesis presents a new way to think about findings of associations between dopamine availability and personality traits. Keywords: Dopamine availability, interpersonal traits, IPC model, personality traits, range of scale scores, social desirability. Sammanfattning
 Introduktion: Ett flertal invasiva hjärnavbildningsstudier har belagt ett samband mellan dopamin densitet och personlighetsegenskaper. Fynd som har replikerats innehåller egenskaper som t.ex. spänningssökande, socialt avståndstagande, socialt önskvärdhet och irritabilitet. Flertalet av fynden uppvisar ingen koherens, då vissa studier hittar signifikanta samband mellan vissa personlighetsegenskaper och dopamin densitet och medan andra inte andra eller motsägesfulla resultat. Det övergripande målet med denna uppsats var att undersöka tidigare fynd av associationer mellan dopamin densitet och personlighetsegenskaper och presentera en förklaring till bristen på koherens. Tidigare studiers som rapporterade associationer mellan dopamin densitet och personlighetsegenskaper undersöktes. Slutsatsen var att olika omfång på personlighetegenskapernas skalor bidrog till skillnader i om författarna fann en signifikant association eller inte.
 Metod: Fyrtitvå friska försökspersoner genomgick en Positron Emission Tomography scanning för att mäta dopamin D2 receptor densitet i subkortikala områden och
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 personlighetsinventorier för att mäta personlighetsegenskaper. Associationerna mellan personlighetsegenskaperna och dopamin densiteten undersöktes.
 Resultat: Social önskvärdhet var signifikant korrelerat med dopamin densitet i flera extrastriatala områden och marginellt signifikant i striatum givet att skalan uppfyllde några statistiska villkor. I motsatts till tidigare hjärnavbildningsstudier studier så observerades ingen association mellan dopamin D2 densitet och socialt avståndstagande.
 Diskussion: Omfånget på personlighetsskalans scores samt en interpersonell komponent av personlighetsegenskaperna verkar vara viktig för att förstå dopamin och personlighetsegenskapernas association. Sammanfattningsvis så presenterar denna uppsats ett nytt sätt att resonera kring associationer mellan personlighetsegenskaper och dopamin densitet. Nyckelord: dopamin densitet, interpersonella personlighetsegenskaper, IPC modellen, personlighetsegenskaper, omfång av skal-scores, social önskvärdhet.
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 Personality traits, interpersonal traits and dopamine availability
 Pontus Plavén Sigray
 Introduction The general aim of the present thesis was to examine previous findings of associations between dopamine availability and personality traits in order to generate some conclusion about the replicability and consistency of trait-dopamine associations. Earlier trait-dopmine findings will be reviewed and new hypotheses about trait-dopamine associations will be generated and tested.
 Personality is the branch of psychological science concerned with systematic studies of differences between individuals. Undoubtedly, our perception and experience tells us that people differ in a variety of ways, e.g. in needs, preferences, emotional reactivity, cognitive styles and overt behaviors. A systematic way to describe these differences is to classify individuals based on dimensions of personality traits. Personality traits are constructs, assumed to be internal, stable and accountable for individual consistency in behavior over contexts and time (Robins, Fraley, & Krueger, 2007). Both psychosocial and biological processes seem to interact in a complex way to influence the individual differences observable on a trait level (Zuckerman, 2003). There exist several taxonomies of personality that label ways individuals differ systematically from each other as well as methods to assess these differences. One usual method is to simply ask persons to respond to a well validated set of items representing the constructs of interest.
 The aim of science is, however, not only to find taxonomies for psychological concepts like personality but also to explore the sources behind the phenomena. The pathway of causality for personality traits is hypothesized to be (Zuckerman, 2003): the genome codes for proteins that together compose neurons which are organized into nervous systems. These systems operate through chemical neurotransmitters, e.g. dopamine or serotonin, and by enzymes that governs the production and catabolism of the transmitters. This is the biochemical level. Differences in neurochemical makeup results in differences in activity, sensitivity and reactivity of the nervous systems among individuals. These differences affect both classical and operant conditionability. Hence, individuals differ in both their conditionability and their sensitivity to conditioned stimuli associated with reward and punishment. When these differences interact with a context they lead to differences in behavioral traits, which constitute the individual variance observable on a personality level (Zuckerman, 2003). Clearly, to investigate the sources of individual differences on a trait level a biological perspective is needed.
 Suspicion and criticism against combining behavioral science with that of biology exists. But taking the view that the biological manifests of personality traits should be explored does not mean that these different domains of sciences must be collapsed or even equated. However, as Millon (1990) puts it: “Arguing in favor of establishing explicit links between these domains calls for neither a reductionist philosophy, nor a belief in substantive identically, nor efforts to so fashion the links by formal logic. Rather, one should aspire to their substantive concordance, empirical consistency, conceptual interfacing, convergent dialogues, and mutual enlightenment” (p.12). A good example were discoveries and progress in biological science have introduced these characteristics is the theory of evolution. A massive support for the theories of Darwin was found in the early discoveries of the genetic code and the understanding of replication and mutation of the genome. It is not implausible to
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 assume that biological science will bring forth the same substantive concordance and empirical consistency in personality theory.
 With the birth of personality theory there have been attempts to elucidate the biological foundation of personality. An excellent review of some of the latest discoveries and results up to date can be found in Canli (2006). The rest of this article will focus on the neurobiological foundation of personality traits. In particular, the neurochemical dopamine system and personality variables will be discussed, examined and a tentative interpretation of the inconsistencies in earlier findings will be outlaid.
 During the last years there have been attempts to explore the neurobiological foundation of personality traits on a neurochemical level, mainly by using positron emission tomography (PET; for a complete list of all abbreviations used in the thesis, see appendix) measurement of the striatal and extrastriatal dopamine systems. The PET procedure is an invasive technique used to examine biochemical and physiological activity in the brain of human subjects. As mentioned earlier, neurons communicate using neurotransmitters, which are released when the neuron is stimulated. Receptors, located on the receiving neuron, bind a specific type of transmitter. The transmitter-receptor binding leads to further biochemical and physiological activity in the receiving cell and the signal spreads through the synapses. This communication can be measured by the use of radioligands, which are chemically engineered molecules injected in the central nervous system that binds to different types of receptors. The radioligands are labeled with a radioactive isotope, making it possible to detect and measure the binding availability with a method called radioassay (Sedvall, Farde, Persson, & Wiesel, 1986). Thus by separately measuring the binding availability of receptors and psychological variables of interest, associations between neurochemical systems and behavioral variables can be established. This is clearly one way to begin exploring the neurological foundations of personality.
 Using a PET procedure, with radiogland [11C]Raclopride, Farde, Gustavsson and Jönsson (1997) examined how personality traits and dopamine availability relates. They found that a higher rating on the scale ‘detachment’, a subscale of ‘Karolinska Scale of Personality’ (KSP; Schalling, 1986), correlates with lower dopamine D2 receptor density in striatum. This is a result that has been replicated by Breier et al. (1998) and Laakso et al. (2000). The high end of the KSP detachment scale measures a tendency to avoid giving and taking confidences, personal interest in other persons and to avoid social interaction (Schalling, 1986). The low end represents opposite behavior, a proneness to feel comfortable around other people, enjoying company and social interaction.
 The ‘lie scale’, from the ‘Maudsley Personality Inventory’ (MPI; Eysenck & Knapp, 1962) and the ‘Eysenck Personality Questionnaire’ (EPQ; Eysenck & Eysenck, 1975) were originally invented to measure ‘social desirability’, a tendency to answer in a way that complies with positive social norms and values. EPQs lie scale has shown to load on the same factor as Karolinska Scale of Personality social desirability scale. Social desirability scales were first intended to be a screening tool for sorting out biased answering styles on the questionnaires, but later investigation showed that the lie scale and the other synonymous social desirability scales represents a stable personality trait consisting of social conformity; a proneness to fit into the social context and to achieve acceptance and approval from peers. Low social desirability, on the other hand, represents a proneness to act in an opportunistic, vindictive way, having no regard for social norms (McCrae & Costa, 1983; Paulhaus, 2002). A higher rating on this trait have shown to correlate with lower density of DA D2 receptors in striatum, a result replicated by Huang et al. (2006), Reeves et al. (2007) and Cervenka, Gustavsson, Halldin & Farde (2009). Laakso et al. (2000) however, observed a contradictory association where a trend was noted in data suggesting that the KSP social desirability scale correlated positively with the dopamine transporter in the putamen.
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 A tendency to seek out excitement, novelty and avoid monotony has been operationalized in many personality inventories, and these scales often have different names describing this same trait. The Novelty Seeking scale, measured by the Temperament and character Inventory (TCI; Cloninger, Prezybeck & Svrakic, 1994) is such an example. A trait closely connected to Novelty Seeking is Sensation Seeking, derived by Zuckerman, Kolin, Price and Zoob (1964). The NEO-Personality Inventory’s (NEO-PI-R; Costa & McCrea, 1992) scale Excitement Seeking is another scale measuring the same construct. The TCI novelty seeking, sensation seeking and NEO-PI-R Excitement seeking scales all measures the same behavior: a tendency to seek out excitement, novel and risky situations (Costa & McCrea, 1992; Cloninger et al., 1994; Zuckerman et al., 1964; Zuckerman, 2003). Suhura et al. (2001) investigated and observed a negative relation between dopamine D2 receptor density in insular cortex and TCI Novelty seeking scale. This result has been replicated twice. However, in contrast to most other studies the replications were performed in patient samples. Kaasinen, Aalto, Nagren and Rinne (2004), found a negative association between TCI Novelty seeking and the D2 receptor density in the insula in a sample with Parkinson’s disease patients. In a sample of patients diagnosed with alcoholism Laine, Ahonen, Räsänen and Tiihonen (2001) found a positive association between dopamine transporter and TCI Novelty seeking in the striatum using a single photon emission tomography (SPECT) procedure. An inverted u-shaped curve correlation was found between the Sensation seeking scale and dopamine D2 receptor density in both putamen and the ventral striatum (Gjedde, Kumakura, Cumming, Linnet & Møller, 2010). Finally, Kestler, Malhotra, Finch, Adler and Breier (2000) found a positive correlation between the NEO-PI-R Excitement seeking scale and dopamine D2 receptor density in striatum. However, this finding did not survive Bonferroni correction. The publications, that shows an association between personality traits and dopamine will from here on be referred to as the “previous PET studies”.
 The previous PET studies show little consistency. Some studies finds significant results were others don’t. Some studies even show contradictory results, with correlation coefficients running in the opposite direction (e.g. that of social desirability). The general aim of this thesis is to investigate the sources of this inconsistency and, if possible, to subsume the previous PET findings under a common theory that explains how detachment, social desirability and Novelty/Sensation/Excitement seeking is related.
 The five factor model covers aspects of the traits correlating with dopamine availability in the previous PET studies. Especially, the five factor model derived by Costa and McCrea (1992) contains traits that share characteristics with these traits. Facets of the five traits, e.g., Gregariousness (a facet of Extraversion), Warmness (a facet of Extraversion), Assertiveness (a facet of Extraversion), Trust (a facet of Agreeableness) and Excitement Seeking (a facet of Extraversion) describe behavior synonymously or closely related to detachment, social desirability and novelty/sensation/excitement seeking. Further, the detachment and social desirability traits have a social characteristic: they describe behaviors that are expressed in social situations, demanding social interactions between individuals. Since, the purpose of this thesis is to investigate and explain the inconsistency of previous PET findings, this common interpersonal component of the replicated traits seems to be a good starting point.
 McCrea and Costa (1989), Trapnell and Wiggins (1990), John, Neuman and Soto (2008) have all shown how the traits Extraversion and Agreeableness of the Five factor Model (which contains the facets of the traits found in the previous PET studies) are closely linked to the basic dimensions of interpersonal theory. The Interpersonal Circumplex (IPC) Model is an empirically derived model that specifies and organizes interpersonal traits and their relations to each other (Kiesler 1983). In interpersonal theory, all interpersonal behavior represents blends of two basic dimensions, the need for control and power (Assertiveness) and the need for nurturance and love (Affiliation) (Freedman, Leary, Ossorio, Goffey, 1951; Leary, 1957;
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 Wiggins, 1991, 1996). Each consists of two opposite traits, were the Assertiveness is paired to Non Assertiveness and Affiliation is paired to Coldness. In the IPC model, the Assertiveness dimension is placed on the vertical axis and the Affiliation dimension is placed on the horizontal axis of the model (se Figure 1). Two additional dimensions, named vindictiveness-exploitable (ranging from the second quadrant to the fourth quadrant) and socially avoidant-gregariousness (ranging from the first quadrant to the third quadrant), are also used in the IPC model. Individual differences in interpersonal behavior are described as mixtures of these dimensions (Pincus & Ansell, 2003). The circle structure of the IPC (see Figure 1) have been used as a framework when analyzing individual differences in different domains of interpersonal behavior, such as; interpersonal traits (Wiggins, 1979, 1995) interpersonal problems (Horowitz, Alden, Wiggins & Pincus, 2000), verbal and non verbal interpersonal acts (Gifford, 1991) and covert interpersonal impacts (Kiesler, Schmidt, & Wagner, 1997; Wagner, Kiesler, & Schmidt, 1995).
 Figure 1. The Interpersonal Circumplex (IPC) model. Attempts to investigate the neurobiological foundation of interpersonal traits have been made. Depue and Collins (1999) showed that the two main dimensions of the interpersonal model, Assertiveness and Affiliation, are partly dependent on the brain’s reward system and its closely connected structures. The dopamine and endorphin systems were given prominent roles. A hypothesis suggested by Depue and Collins (1999) states that variability in DA in the ventral tegmental area and nucleus accumbens could reflect individual differences in sensitivity to different classes of stimuli associated with the trait Assertiveness. This hypothesis provides an incipient neurobiological explanation to the interpersonal traits Assertiveness and Affiliation.
 It was hypothesized that the personality traits found in the previous PET studies were better understood as constructs reflecting interpersonal traits, due to the interpersonal characteristics of these traits. It was further hypothesized that those interpersonal components were influenced by dopamine D2 activity, rather than just dopamine D2 activity influencing those personality traits overall. One of the most replicated trait-dopamine finding is that of social desirability and D2 density (Cervenka et al., 2009; Huang et al., 2006; Reeves et al.,
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 2007). Social desirability is a complex construct and many different interpretations of the trait have been made. Social desirability could be viewed as a marker for social conformity or conciliatory social behavior, reflecting a submissive behavior. Shively (1998) and Morgan et al. (2002) showed that animals placed lower in hierarchy had a reduced striatal dopamine D2 function. Since a low place in the hierarchy indicated low dominance and assertiveness this supports the hypothesis that the Assertiveness trait would correlate negatively with dopamine availability in striatum. Contrary, interpreting a high score in the social desirability scale as reflecting a tendency to behave in a socially rewarding style, as describes by the affiliation dimension of the IPC model, is in line with Depue and Collins’ (1999) finding of incentive motivation and increases in striatal dopamine. Psychometric evidence also suggests that the social desirability trait is constituted by two sub-constructs, namely Assertiveness and Affiliation (Paulhus & Trapnell, 2008).
 The association between detachment and dopamine D2 activity has also been replicated (Breier et al., 1998; Farde et al., 1997; Laakso et al., 2000). The detachment dimension is synonymous with the interpersonal dimension gregarious-socially avoidant (Weinryb, Gustavsson, Hellström, Andersson & Broberg, 1996). Further, patients with social phobia tend to avoid social interaction, the same disposition which underlies the trait of detachment and social avoidance. SPECT studies have shown lower striatal D2-binding in socially phobic people (Schneier et al., 2000). This supports the hypothesis that taking the perspective of the IPC model, previous inconsistent PET findings could be explained as being part of an interpersonal system of behavior.
 In conclusion, it was expected that interpersonal traits sharing the same interpersonal component as the traits in the previous PET studies were to correlate stronger with dopamine D2 activity. If this would be the case, it gives an indication to that one could subsume the earlier divergent dopamine -trait associations within an established theoretical model.
 Although specific findings have been replicated, there is an overall lack of consensus among the results. Some studies claim to observe significant associations where others show an absence of or even contradictory results. Due to this fact, aggregating a data set and analyze it based on the hypothesis that one will be able to replicate previous findings is clearly not an adequate approach. One hypothesis that could explain the prevailing inconsistency is that the scales used in the previous PET studies have divergent statistical properties. These differences in statistical characteristics of the data could explain why some studies replicates some specific traits and others do not.
 The purpose of rest if the introduction will be to outlay some hypotheses about the replicability and character of the association between dopamine and personality traits. In order to do that, data from previous PET and SPECT studies will be reviewed and discussed.
 A literature search was conducted to identify all studies reporting correlations between personality traits and dopamine availability. First, a search was carried out using the computer databases PsychInfo, PubMed and Web of Science. Second, a manual search was conducted that consisted of checking the sourced cited in the reference section of articles and books on the topic.
 Using these two procedures 14 studies reporting a correlation between dopamine availability and personality traits was found. Among them 12 studies comprised results that were consistent across two studies or more and those were selected for further examination. This choice was done because of the necessity to inter-compare the statistics of associations in order to generate hypotheses about the dopamine-trait correlations. Included and excluded papers are listed in Appendix Table 6.
 One confounder that could explain divergent results in correlation studies is the range of the scores of the variables used. If the range of a variable score differs between studies using the same variable to measure an entity, a divergent result could be found. This could be due to
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 roof or cellar effects or the fact that some parts of the variable scale correlate linearly with the dependent variable and other parts do not (Howell, 2009).
 In cases where the statistics were not reported directly in the studies (e.g. maximum and minimum values) values were extracted from scatter plots shown in the previous PET-trait studies. Hence, different accuracies were used in the articles and in this thesis why the values might slightly differ. No statistics regarding personality scales that did not correlate significantly with dopamine availability was possible to extract from the studies. Since information about minimum and maximum values was possible to extract from almost all studies, focus was laid upon investigating if differences in range of the different scale scores could explain the inconsistency in previous PET studies.
 The statistical information extracted from the previous PET studies were; the mean and variance of the personality trait, whether or not the entire aperture of the personality scales was represented by the scores (the range of the scale scores), the sample size and the correlation coefficient are shown in Table 1. Age, mental and physical health of the sample, dopamine marker, radioligand are reported in Table 2. Table 1. Characteristics and statistical properties of the previous PET studies, showing the correlation coefficient, mean, minimum (Min), maximum (Max) and standard deviation (SD) values for the personality scales reported. The values reported in the parenthesis for column Min and Max are the lowest respectively highest possible score respondents can get on the scale. The values reported in parenthesis for column Mean and SD assumes that the scores on the scale would have been perfectly normal distributed. Brain region and correlation coefficient are also shown.
 Questionnaire and scale Authors Mean
 (Mean*) Min
 (Min*) Max
 (Max*) SD (SD*) Region
 (correlation coefficient)
 NEO-PI-R excitement seeking
 Kestler, 2000 55.6(50) --(0) --(100) 7.8(15) Str (0.53)
 TCI novelty seeking Suhura, 2001. 24.6 (20) 16 (0) 33 (40) 5.3 (6.8) Insula (-0.669)
 TCI novelty seeking Laine et al., 2001. 19.1 (20) 9(0) 30 (40) 5.8 (6.8) Str (0.46)
 TCI novelty seeking Kaasinen, 2004. 14.0 (20) 5 (0) 28 (40) 4.9 (6.8) InsulaS (-0.66), InsulaD (-0.74).
 Zuckerman’s sensation seeking
 Gjedde, 2010. 19.7 (20) 10 (0) 32 (40) 5.2 (5.1) Vstr (0.26*), put (0.34*)
 KSP detachment Farde, 1997 . 19.4 (25) 11 (10) 29 (40) 3.9 (5.1) Str (-0.68)
 KSP detachment Breier, 1998. 20.11 (25) 12.5 (10)
 26 (40) 3.1(5.1) Str (-0.49)
 KSP detachment Laakso, 2000. 19.0(25) 13 (10) 28 (40) 3.5(5.1) PutD (-0.45)
 KSP social desirability Laakso, 2000. --(25) --(10) --(40) --(5.1) PutD (0.68) putS (0.49)
 Maudsley lie scale (Social Desirability)
 Huang, 2006. 7.6 (9) 0 (0) 14 (18) 3.5 (3) Str (-0.5)
 EPQ Short lie scale (Social Desirability)
 Reeves, 2007. Older sample,
 women.
 7.0 (6,5) 2 (0) 12 (12) 2.5 (--) PutD (-0.57), PutS (-0.48)
 EPQ lie scale (Social Desirability)
 Reeves, 2007. Younger sample,
 men
 7.0 (10,5) 0 (0) 16 (21) -- (3.6) PutD (-0.55**)
 SSP social desirability Cervenka, 2009. 3.0 (2,5) 2,6 (1) 3,7 (4) 0.4 (0,5) HiAmy (-0.67) *Adjusted R2, **Marginally significant “--” indicates missing value. Str = striatum, Vst = ventral striatum, Put = putamen, Cau = caudate, Smst = sensimotor striatum, HiAmy = hippocampal-amygdala complex, Amy = amygdale, D = right, S=left.
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 Table 2. Age, mental state and sample size (N) for the subjects participating in the replication studies.
 Authors and Trait/scale Age (SD) Physical and Mental State
 N Radioligand/marker
 Kestler, 2000 NEO-PI-R excitement seeking
 35.4 (6.3) HC 18 [11C]Raclopride
 Suhura, 2001. TCI TCI novelty seeking
 26.3 (4.5) HC 24 [11C]FLB457/D2
 Laine, 2001 TCI TCI novelty seeking
 -- (--) Alc 30 [123I]-2-β-carbomethoxy-3- β-(4-iodophenyl)-tropane)/dopamine transporter
 Kaasinen, 2004. TCI TCI novelty seeking
 61.5 (8.6) PD 28 [11C]FLB457 /D2
 Gjedde, 2010. sensation seeking
 30.1 (7.1) HC 18 [11C]Raclopride/D2
 Farde, 1997 . KSP detachment.
 26.8 (4.6) HC 24 [11C]Raclopride/D2
 Breier, 1998. KSP detachment 33.1 (7,3) HC 18 [11C]Raclopride/D2
 Laakso, 2000. KSP detachment
 -- (--) HC 18 [18F]CFT/ dopamine transporter
 Huang, 2006. Maudsley lie scale.
 35.6 (10.3) HC 42 [123]IBZM/D2
 Reeves, 2007. EPQ Short lie scale (older sample, women).
 75.0 (8) HC 28 [11C]Raclopride/D2
 Reeves, 2007. EPQ lie scale (younger sample, men)
 36.0 (--) HC 13 [11C]Raclopride/D2
 Cervenka, 2008. SSP social desirability
 56.0 (8) HC 16 [11C]Raclopride/D2
 “--” indicates missing value. HC = healthy control subjects. PD = Parkinson’s disease. Alc = alcoholic disease. FLB= (S)-N-((1-ethyl-2-pyrrolidinyl)-5-bromo-2,3-dimoethoxymenzamide.
 Based on those characteristics and statistical properties (shown in Table 1 and 2) some
 hypotheses about the associations and replicability of previous D2 receptor density and trait findings can be made. Moreover, the focus of these hypotheses will be laid upon the range of the scale scores. Excitement seeking
 In order to generate a hypothesis about the replicability of the excitement seeking trait and dopamine availability all studies reporting associations between dopamine availability and novelty seeking, excitement seeking or sensation seeking was examined. Especially, the range of the scale scores was investigated. Two previous PET studies found a negative association between novelty seeking and D2 receptor density in the insula. Kestler et al. (2000) and Laine et al. (2001 found a positive correlation in striatum. Gjedde et al. (2010) found that an inverted u-shaped curve in striatum best described the association. Unfortunately, no information of the range of the scale scores used in Kestler’s et al. (2000) study could be extracted. In the remaining studies, reporting a linear or quadratic association, no greater variation in the range of the scale scores was detected. Notable is that no study have scores covering the higher end of the novelty/excitement/sensation seeking dimension. One possible explanation to the lack of significant dopamine availability and novelty/excitement/sensation seeking association in some studies could be that the range of the scale score diverges from that of Kestler et al (2000), Suhura et al. (2001), Laine et al. (2001), Kaasinen et al. (2001) and Gjedde et al.
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 (2010). Based on the hypothesis that it could be the range of the scale scores that explains the inconsistency correlation studies it was expected that a correlation analysis on a new sample would find 1) a significant associations between D2 receptor density in the striatal and insula regions and Excitement seeking, if the statistics of the data does not diverge from the previous PET studies finding an association, or 2) no association, if the range Excitement seeking scale does not compare to that of previous PET studies reporting a significant result. Detachment
 In order to generate a hypothesis about the replicability of the trait KSP Detachment and dopamine availability all studies reporting associations between dopamine availability and detachment was examined. Especially, the range of the scale scores was investigated. All previous PET studies that have found an association between detachment and D2 receptor density have similar statistical properties. No greater variation in the range of the scale scores was detected. Notable is that no study have scores covering the higher end of the detachment dimension. One possible explanation to the lack of significant dopamine availability and detachment association in some studies is that the scale score’s range diverges from that of Farde et al., (1997), Breier et al., (1998) and Laakso et al., (2000). Based on the hypothesis that it is the statistical properties of the data that explain the inconsistency in the findings it was expected that a new correlation analysis would find 1) a significant association between D2 receptor density in striatal regions and KSP detachment, if the range of the scale scores does not diverge from the previous PET studies finding an association, or 2) no association, if the range of the KSP detachment scale scores does not compare to that of previous PET studies reporting a significant result. Social desirability
 In order to generate a hypothesis about the replicability of the trait KSP social desirability and dopamine availability all studies reporting associations between dopamine availability and social desirability was examined. Especially, the range of the scale scores was investigated. One of the most robust findings is the association between D2 receptor density and social desirability. The lie scale of the MPI (Haung et al., 2006) and the EPQ (Reeves et al., 2007) is a measurement of social desirability. The range of the scales runs from 0 to 18 for MPI and 0 to 21 for EPQ. As seen in Table 1, the lie scale scores reported in these two studies covers the lower end of the social desirability dimension, that is, 0 to 14 reported by Huang et al. (2006), 0 to 16 in the younger sample in the study by Reeves et al. (2007). Since only the short scale was used in Reeves and colleagues’ (2007) analyses on the older sample, it is difficult to draw any conclusions about the range of the scale. A low score implies a low social desirability, that is, people are not afraid to report that they e.g. brag, steal and lie sometimes or often. The Swedish scale of personality’s social desirability scale (also measuring social desirability), has a range from 1 to 4. Cervenka et al. (2006), contrary to Huang et al. (2006) and the younger sample of Reeves et al. (2007) study, report a finding from the upper range of the SSP Social desirability scale, with scores ranging from 2.5 to 3.7. A high score implies high social desirability, that is, people rate themselves as rarely or never e.g. bragging, stealing or lying. An interesting divergence is that Huang et al. (2006) and Reeves et al. (2007) finds a negative correlation in striatum, while Cervenka et al. (2006) finds a negative correlation in Hippocampal-Amygdala complex. A possible reason to this could be that the low end of the social desirability dimension may be associated with D2 receptor density in striatum while the high end of the social desirability dimension may be associated with D2 receptor density in the hippocampal-amygdala complex. The social desirability dimension may hence discriminate between dopamine availability in different subcortical regions depending on the range of the dimension being measured.
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 Based on this, it was hypothesized that one of the following three outcomes was to be expected: 1) a significant association between D2 receptor density and social desirability scores in the hippocampal-amygdala complex if the scores covered the higher end of the social desirability scale, 2) a significant association in striatal regions if the scores covered the lower end of the social desirability scale or 3) a significant association in both hippocampal-amygdala complex and striatal regions if the whole aperture of the scale was represented in the sample used in this thesis.
 The purpose of study I of this thesis was to test these hypotheses on a new sample with dopamine and personality data. Based on the review of previous PET and SPECT studies (see Table 1) statistical analyses would be of interest to execute on the association between dopamine D2 availability and the traits TCI Novelty/Sensation Seeking, KSP detachment, KSP social desirability.
 Further, one common feature of all association can be distinguished; most of the traits correlating significantly with dopamine availability have an interpersonal component. Behaviors described by the traits detachment, social desirability are all generated and expressed in social situations, demanding social interaction. It was therefore hypothesized that some of the trait-dopamine availability findings may be better interpreted and explained by interpersonal theory of personality (see Figure 1). The purpose of the study II of this thesis was to examine how dopamine and interpersonal traits are linked and if it was possible to interpret the apparently inconsistent results within an interpersonal framework, using the IPC model to integrate the previous PET findings.
 Method Subjects
 Forty-two subjects (mean age = 30.21, SD = 1.65), all male and right handed, were recruited from the Swedish Twin Registry and participated after given written informed consent. Subjects underwent a SCID screening procedure to exclude any subjects with psychiatric diseases. A medical examination for detecting somatic illnesses was also performed. Exclusion criteria were heredity for or history of psychiatric disorder according to DSM-IV, previous intake of psychotropic drugs, history of substance addiction, use of nicotine products and somatic disease. The studies were approved by the Karolinska Institute Center for Psychiatry. Personality assessment
 The personality inventories KSP and NEO-PI-R were used to assess the personality traits found in the previous PET studies. Thirty-nine subjects had complete filled out forms of KSP inventory and 35 subjects had complete filled out forms of the NEO-PI-R inventory. The KSP consists of 15 different scales, and the number of questions from each scale varies from five to 20. The NEO-PI-R consists of 30 different subscales constituting the “Big five traits”: Agreeableness, Extraversion, Conscientiousness, Neuroticism and Openness. The NEO-PI-R subscales all consist of eight items. Traits that have been repeatedly associated to dopamine availability are: novelty/sensation/excitement seeking (see Table 1) – in this study measured by the NEO-PI-R excitement seeking scale, and: detachment and social desirability– in this study measured by the KSP detachment and social desirability scales. Table 3 shows internal consistency for each scale used in the analyses together with the number of subjects who had complete filled out forms.
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 Table 3. Internal consistency (cronbach’s α) and number of subjects with filled out forms of the scales used in the analyses.
 Scale Cronbach’s α n NEO-PI-R Excitement Seeking .78 39 KSP Detachment .51 41 KSP Social Desirability .46 41 NEO-PI-R Warmth .73 39 NEO-PI-R Assertiveness .63 39 NEO-PI-R Gregarious .71 39 NEO-PI-R Trust .86 39
 To measure the constructs of the IPC model (Figure 1), scales from the NEO-PI R personality inventory was used. The inventory contains scales measuring interpersonal behavior, and the Assertiveness and Affiliation dimensions of the IPC model have repeatedly been linked to the big five traits (McCrea & Costa, 1989; Trapnell & Wiggins, 1990). The NEO-PI-R trait Extraversion - Warmth is synonymous with the IPC’s Nurturance. Empirical evidence suggests that the Warmth scale correlate stronger with the trait agreeableness than extraversion and has a higher factor loading on the Nurturance dimension of the IPC model indicating it to be a good measurement of the Nurturance trait. The Big Five Assertiveness facet of Extraversion is synonymous with the IPC’s Dominance. The Assertiveness scale has a high factor loading on the IPC’s Dominance dimension (John et al., 2008). Other studies have also shown a two factor structure of the trait Extraversion forming one dimension of assertiveness (dominance, activity, agency) and one dimension of Affiliation (warmth, nurturance, agreeableness) (Church, 1994; Church & Burke, 1994; Tellegen & Waller, 2008), supporting the use the NEO-PI-R scales Assertiveness and Warmth as representative measurement of the IPC model. The NEO-PI-R scales Extraversion - Gregarious and Agreeableness - Trust was also used as operationalizations of the IPC’s Gregarious and Vindictive dimensions respectively. Table 3 shows internal consistency for the interpersonal scales used in the analyses together with the number of subjects who had complete filled out forms. Procedure
 For the PET examination the radioligand [Carbonyl-11C]-Raclopride, binding to D2 receptors, was used. ROIs were manually delineated on MRI images. The ROIs were: striatum, dorsal striatum, ventral striatum, putamen, caudate, anterior striatum, sensimotor striatum, hippocampal-amygdala complex and insula. Bilateral representation for all areas existed as well. A more complete procedure of the PET examination is described elsewhere (see Cervenka et al., 2006) After the PET procedure, subjects were asked to fill out the personality inventories. Data analysis
 Data were analyzed using PASW 18. Scores on the personality and interpersonal scales were related to the dopamine D2 receptor density in the same regions that previous PET studies had found significant results, using the Pearson Correlation Coefficient. A quadratic regression analysis was also computed using the NEO-PI-R’s excitement seeking scale and dopamine D2 receptor density in striatum in order to replicate the inverted u-shaped curve found by Gjedde et al. (2010). Since the analyses performed in study I was a based on previous hypotheses p values below 0.05 was considered significant, despite multiple comparisons. Since study II was exploratory, a Bonferroni correction was made to correct for multiple comparisons, setting p values below 0.0014 to significant.
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 Results Excitement seeking
 Based on the hypotheses generated in the introduction a positive association was expected to be found in the striatum and a negative association was expected to be found in the insula, if the range of the scale scores did not diverge of that of previous PET studies. Results show that the NEO-PI-R excitement seeking scale has negative significant linear correlations to D2 receptor density in multiple regions of the striatum, as shown in Table 4. The linear equation fitted data better than the quadratic expression in all significant regions. No significant association could be detected in the insula. Moreover, the statistical properties of the data used showed no apparent discrepancies/deviations from those of the previous PET studies (see Table 6 in Appendix).
 Table 4. Linear correlations between NEO-PI-R excitement seeking, KSP social desirability and KSP detachment scores and D2 receptor density in all main regions. Lateral regions where a significant association was found are also reported, but coefficients and p values for scales not correlating significantly in these regions are not shown.
 Personality Scale NEO-PI-R E5
 excitement seeking
 KSP social desirability
 KSP detachment
 r p r p r p Striatum -.340 .07 -.020 .91 -.099 .55 Dorsal striatum -.334* .05 .003 .98 -.107 .52 Putamen -.346* .04 -.014 .93 -.047 .77 Caudate -.200 .25 .101 .54 -.165 .32 Ventral striatum -.140 .42 -.177 .28 -.086 .06 Aneterior striatum -.263 .13 -.034 .84 -.116 .48 Smst -.393* .02 .047 .76 -.055 .74 Right Striatum -.405* .02 -- -- -- -- Left Amygdala -- -- -.446** .01 -- -- Left HiAmy -- -- -.435** .01 -- -- Smst = sensorimotor striatum, HiAmy = hippocampal-amygdala complex * p < 0.05, ** p < 0.01
 Detachment
 Based on the hypotheses generated in the introduction a negative association was expected to be found in the striatum, if the range of the scale scores did not diverge of that of previous PET studies. Results showed no significant linear correlation between D2 receptor density and KSP detachment in the analysis (see Table 4). Moreover, the range of the scale scores showed no apparent deviations from those of the previous PET studies (see Table 9 in Appendix). Social desirability
 Based on the hypothesis generated in the introduction a negative association with the Hippocampal-Amygdala complex or the striatum was expected to be found, if the scale scores did not diverge of that of previous PET studies. Results show that social desirability, as measured by KSP, was significantly associated with receptor density in left Amygdala and the left Hippocampal-Amygdala complex, see
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 Table 4. The result indicated the hypothesis postulated in study I to be correct, since only the higher end of the scale is represented in the sample (mean = 27.4, minimum = 19, maximum = 38). To further test this hypothesis, the social desirability scale scores were transformed to increase the variance in the lower end of the scale. This was done by Z-standardize the scale and squaring the absolute values of the scores. Following correlation analysis showed a marginally significant correlation between the right ventral striatum and D2 receptor density (r=-0.352, p=0.028). Study II
 It was hypothesized that associations between the dimensions of the IPC model (measured by the NEO-PI-R Warmth, Assertiveness, Gregarious and Trust scales) and dopamine availability were to be found. Table 5 shows the results of the correlations. No significant association between the dimensions of the IPC model and striatal D2 receptor density was found. However, marginally positive significant results were found between NEO-PI-R Warmth scale and some striatal regions when regions were sectioned in lateral parts and included in the analysis (in the left dorsal striatum, r=0.36, p=0.035; in left putmen, r=0.34, p=0.046; left sensimotor striatum, r=0.35, p=0.038). This was not the case for any other interpersonal scale.
 Table 5. Pearson Correlation Coefficients (r) between D2 receptor density and interpersonal trait scores. Assertiveness, Greagoriouss, Warmth and Trust are all scales from the NEO-PI-R inventory, representative for the IPC model’s dimensions.
 Region E: Assertiveness E: Warmth E: Greagoriouss A: Trust r p r p r p r p
 Striatum -.07 .69 .21 .22 .17 .34 .07 .71 Dorsal striatum -.04 .80 .24 .16 .15 .40 .04 .84 Caudate .06 .72 .16 .37 .06 .73 -.11 .53 Putamen -.19 .27 .22 .21 .11 .54 .04 .84 Ventral striatum -.02 .92 .13 .44 .20 .26 .10 .59 Anetrior stiatum .03 .86) .18 .31 .09 .60 -.01 .96 Smst -.18 .29 .27 .12 .12 .49 .07 .69 Amygdala -.17 .32 .06 .75 .05 .78 .08 .66 HiAmy -.14 .41 -.06 .75 .09 .78 .13 .48 E = extraversion, A = agreeableness, smst = sensimotor striatum, HiAmy = hippocampal-amygdala complex.
 Discussion and Conclusions
 The overall objective of this thesis was to examine earlier trait-dopamine associations in order to replicate, interpret and explain the divergent findings. A negative correlation between dopamine availability in the left Amygdala and left Hippocampal-Amygdala complex and KSP social desirability was found. This result is a replication of that of Cervenka et al. (2009). Negative correlations between dopamine availability in striatal regions and NEO-PI-R Excitement seeking were also found. However, the correlation coefficient result runs in the opposite direction to those found by Laine et al. (2001) and Kestler et al. (2000). No association between the NEO-PI-R excitement seeking scale and dopamine availability in the Insula was found and hence this study I unable to support the results reported by Suhura et al. (2001) and Kassinen et al. (2001). Since differences in statistical properties could not explain this lack of result (see Table 7 in appendix) in the insula, this
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 suggested that NEO-PI-R scale does not measure excitement seeking the same way as TCI does, or that the finding of Suhura et al., (2001) and Kaasinen et al., (2001) are false results of randomness. Both possibilities would be possible to test with TCI data, which were not available for the sample used in this thesis at the time of writing. Of course, the lack of result in this thesis could also depend on low power. The NEO-PI-R excitement seeking scale had negative significant associations to D2 receptor density in the striatal regions. This is in not in line with the result of Laine et al. (2001) and Kestler et al. (2000) who found a positive relationship. Again, the statistical properties of the scales (see Table 7 in the appendix) cannot explain these inconsistent results. Also, contrary to Gjedde et al. (2010) the linear equation fitted data better than the quadratic expression. One possibility could be that Gjedde had better variance in dopamine availability or/and scale scores. It cannot be ruled out that an inverted u-shaped curve or a positive linear correlation describes the association between dopamine availability and excitement/sensation seeking better. The KSP social desirability scale was negatively related to D2 density in the Hippocampal-Agygdala complex. This finding is in line with previous study by Cervenka et al. (2009). It was also noted that when a transformation of social desirability scale score was made, in order to increase the variance, a marginally significant association in the ventral striatum was found as well. This gives some support to the hypothesis that the higher end of the social desirability dimension is associated with D2 receptor density in the Hippocampal-Amygdala complex and that the lower end of the social desirability dimension is associated with D2 receptor density in the striatum. A possible explanation is that the social desirability dimension discriminates between dopamine D2 receptor densities in different subcortical regions. It would be of great interest to scrutinize the social desirability scale in order to identify why differences in the range of the scale is associated with dopamine availability in different regions. This would be a task for future studies. In conclusion, the result shows that when it comes to the association between dopamine D2 receptor density and social desirability, the statistical properties of the scale, especially the range, could be important in finding a significant correlation. Regardless of the use of a larger sample in this thesis, compared to the previous PET-trait studies, the association between detachment measured by KSP and D2 receptor did not even approach a significant result. This is not in line with the hypothesis postulated in the introduction since the KSP detachment scale shows the same statistical properties as previous PET studies (see Table 9). There are some possible reasons for this lack of significant result. The first possibility is that the result reported in this thesis is reliable and unimpeachable. It gives an indication that there may be no association between D2 density in the striatal regions and the detachment trait, as reported by previous PET studies. This is supported by the fact that the sample size used in this study is larger compared to that used in previous PET studies (see Table 9).
 However, there are some confounders that need to be considered before the detachment – D2 receptor density association is rejected as a false finding. The dopamine data used in this thesis has a lower variance in all the regions where previous PET studies have found significant associations. The lack of result could depend on poor variation in the dopamine measurement. Further, all studies except one, using the KSP have either found an association between D2 receptor density and detachment or D2 receptor density and social desirability, but never both. It is impossible to explain this inconsistency without further examination, but it can be speculated that they both share a common characteristic expressed in social situations, and that it is this characteristic that pops up in different studies as correlating significantly with dopamine availability. As a result of the review and findings in this thesis it is proposed that
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 this association between social desirability, detachment and dopamine availability may be empirically modeled by a u-shaped curve. Huang et al., (2006), Reeves et al., (2007) finds a negative linear correlation between social desirability and dopamine availability in striatal regions. Farde et al., (1997), Breier et al., (1998) and Laakso et al., (2000) finds a negative linear correlation between dopamine availability and detachment in striatal regions. Since social desirability and detachment often are negatively associated with each other (r=-0.24, p=0.15 in the sample used in study I and II) those findings may seem contradictory. But taking into account the range of the personality scales, one is able to make sense of the data. Huang et al., (2006) and Reeves et al., (2007) all have social desirability scores covering the lower range of the scale. Farde et al., (1997), Breier et al., (1998) and Laakso et al., (2000) also have detachment scores covering the lower end of the scale. If the detachment scale is inverted, making a high score represent low detachment and vice verse and then plots this transformation together with social desirability and dopamine availability an explanation to the inconsistency begins to emerge. Figure 2 shows such a hypothetical plot with the social desirability and detachment dimensions on the X-axis and dopamine availability on the Y-axis.
 Figure 2. Hypothetical model of the relation between dopamine availability in striatal regions and the social desireability scale and the reversed detachment scale. Huang et al. (2006) and Reeves et al. (2007) finds a negative association between social desirability and dopamine availability. They all have scores covering the lower end of the social desirability dimension. Farde et al. (1997), Berier et al. (1998) and Laakso et al. (2000) find a negative correlation between dopamine availability and detachment. They all have scale scores only covering the lower end of the detachment dimension. If the detachment dimension is reversed and plotted together with social desirability, a u-shaped curve covering the whole aperture of the scale emerges. The high end of the social desirability scores ends where the low end of detachment begins. Some studies have a sample whose scores covers the social desirability range of this hypothetical social desirability-reversed detachment dimension (but the scores of the sample don not represent the low end of the detachment reversed dimension) and hence finds a negative association with dopamine availability in striatum. The samples used in other studies covers the high detachment reversed range of the social desirability-reversed detachment dimension (but the scores of the sample do not represent the high end of the social desirability dimension) and hence finds a positive association with dopamine availability in striatum. Hence, this u-shaped curve, in combination with differences in the range of the scales scores, may explain why some studies find a significant correlation
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 between dopamine availability and the personality traits of social desirability and detachment when others don’t. Having a low score on this tentative social desirability-reversed detachment dimension would indicate a proneness to act hostile, arrogant and vindictive towards other people. Opposite, having a high score would indicate a proneness to feel comfortable around other people, enjoying their company and the social interaction.
 Combining the lower range of the social desirability scale and the higher end of the reversed detachment scale to one dimension is not theoretically or empirically implausible, as it already has been done in interpersonal theory. The Affiliation dimension of the IPC model shows that a high score indicates nurturing behavior, dependence on others and a need for social interaction, while a low score indicates a vindictive, opportunistic and non-nurturing personality type (Wiggins, 1979, 1995). This behavior is closely connected to the tentative social desirability-reversed detachment dimension. As mentioned in the introduction, psychometric evidence shows that social desirability can be divided into an Assertiveness and an Affiliation component (Paulhus & Trapnell, 2008). Moreover, plotting the dimensions of the IPC model with the KSP social desirability and KSP detachment scales in a component plot in varimax rotated space in a independent sample shows how social desirability and detachment loads on the Affiliation axis (see Figure 3 in Appendix). This further shows that Affiliation is closely connected to the reversed detachment and to the social desirability dimensions. The possibility that an interpersonal component may explain the inconsistent findings was explored in study II and received mixed support. None of the interpersonal NEO-PI-R scales did correlate significantly with dopamine availability in subcortical regions. Based on the results found in animal studies (Morgan et al., 2002; Shively, 1998) or that of the association between incentive motivation, assertiveness and dopamine found by Depue and Collins (1999) it was expected that an association between Assertiveness and dopamine availability would emerge. The results of this thesis are hence unable to support this hypothesis. However, partly in line with the conclusion of study I, results showed that the NEO-PI-R Warmth scale, representing the Affiliation dimension, had some marginally significant correlation with dopamine availability. This fact, in combination with the empirical and theoretical overlap between Affiliation, social desirability and detachment dimensions opens up for further hypotheses. It would be interesting to further explore the interpersonal hypothesis, focusing on the Affiliation dimension. The affiliation dimension’s connection to the tentative social desirability-reversed detachment dimension should be examined. This could be done by investigating the hypothetical u-shaped curve (Figure 2) using a quadratic regression analysis on a scale measuring the Affiliation trait. Scores covering the whole aperture of the scale seems to be a criterion for findings a significant result. Another argument for further testing of the IPC model’s association to dopamine availability is the fact that the operationalisation of the IPC model in study II was far from perfect. In lack of better alternatives, the NEO-PI-R scales had to represent the interpersonal construct of interest. There are much better alternatives for measuring the IPC model, e.g. the Inventory of Interpersonal Problems (Horowitz, Rosenberg, Baer, Uren, & Villasenor, 1988; Horowitz et al., 2000). It is therefore proposed that a better measurement of interpersonal traits should be included in future PET-trait studies. This would allow for better exploration of the hypothesis postulated in study II: that the IPC model may fit data better than previous dopamine-personality trait findings. The Affiliation dimension should be further explored using non linear analysis. Also, testing of the tentative social desirability-reversed detachment dimension and dopamine availability would benefit from such a measurement. If successful, those analyses could finally bring clarity to the inconsistency among previous PET studies. This suggestion, together with the need to take the range of the personality scale scores into consideration while interpreting the findings, are the main conclusions of the present thesis.
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 Appendix List of abbreviations:
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 EPI Eysenck Personality Inventory EPQ Eysenck Personality Questionnaire IPC Interpersonal Circumplex KSP Karolinska Scale of Personality MPI Maudsley Personality Inventory NEO-PI-R NEO Personality Inventory Revised PET Positron Emission Tomography SPECT Single Photon Emission Tomography TCI Temperament and Character Inventory TPQ Tridimensional Personality Inventory Table 6. Papers included and excluded in the review of previous PET-trait studies.
 Included papers Excluded papers Farde, Gustavsson,Jönsson (1997) Laakso et al. (2003) Breier et al. (1998) Lee et al. (2005) Laakso et al. (2000) Huang et al. (2006) Reeves et al. (2007) Cervenka et al. (2008) Kestler et al. (2000) Suhura et al. (2001) Laine et al. (2001) Kaasinen et al. (2004) Gjedde et al. (2010) Table 7. Mean, minimum and maximum values, sample size (N) and standard deviations for excitement/novelty/sensation seeking. Numbers reported in the parentheses are the theoretical values of the personality scale. Study Mean (Mean) Min (Min) Max (Max) SD (SD) N Suhura 24,6 (20) 16 (0) 33 (40) 5,3 (6,8) 24 Laine 19,1 (20) 9(0) 30 (40) 5,8 (6,8) 30 Kaasinen 14.0 (20) 5 (0) 28 (40) 4.9 (6,8) 28 Gjedde 19,7 (20) 10 (0) 32 (40) -- (5,1) 18 Present study 17,6 (20) 11 (0) 26 (40) 3,9 (6,8) 35
 Table 9. Mean, minimum, maximum values, sample size (N) and standard deviations (SD) for KSP detachment scores. Numbers reported in the parentheses are the theoretical values of the personality scale. Mean
 (Mean) Min (Min)
 Max (Max)
 SD ( SD) N
 Farde et al.( 1997) 19,4 (25) 11 (10) 29 (40) 3,9 (5,1) 18 Breier et al.(1998) 20,11 (25) 12,5 (10) 26 (40) 3,14(5,1) 24 Laakso et al. (2000) 19 ,0(25) 13 (10) 28 (40) 3.54(5,1) 18 Present study 20,2 (25) 13 (10) 28 (40) 3,9 (5,1) 39
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 Figure 3. Component Plot of Inventory of Interpersonal Problems, social desirability and detachment scales (n=193). The Inventory of Interpersonal Problems has excellent circumplex properties, making it a good representation of the IPC model (Horowitz et al., 1988; Horowitz et al., 2000). Overly Nuturant and Cold constitutes the Affiliation dimension of the IPC model. Domineering and Nonassertive constitute the Assertiveness dimension of the IPC model. KSP detachment and KSP social desirability both load closely on the Affiliation dimension.
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