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Approbation of a Game of Skill (Minimum-Tb) as a 8 of Risky Behaviour

ABSTRACT

The present study examined whether the score ayihgl style in the game
of skill (Minimum-TB) is related to personality tts and biological marker’s platelet
monoamine oxidase (MAQO) activity. As a model, tlaeng of skill Minimum-TB was
used, which can be used to determine whether avidodl is inclined to take risks in
his actions or not. Introducing Minimum-TB in ordermeasure risky behaviour was
a novel solution and there are no records of awai®grevious research material.
Platelet MAO activity was used as the biologicalrkea of the personality traits
known to be associated with risk proneness. Bloammhpdes were taken from the
participants and the activity of enzyme monoamirelase-B was ascertained. The
sample consisted of 49 participants (38 male anigihile).

Points gained in the Minimum-TB game correlatechvibth the Zuckerman
subscales such as sensation seeking and the pIMAI® activity. A significant
correlation was found between the results of thewersions of the game and platelet
MAO activity (correlate of behavioural preferencasgd Zuckerman SSS VI.

The mean scores gained in the game of skill welsed to gender. Men
threw the ball higher than women, i.e. men took enosks. MAO activity had a
significant negative correlation with the sum oé tbrdinary version. The number of
“critical” scores in the ordinary version of thenga had a statistically significant
correlation with the Zuckerman Sensation SeekingleSE-DIS correlated with the
scores in the low-risk game and I-TAS with the ssan the high-risk game. E-DIS,
I-TAS and I-DIS correlated with the number of tmal” throws followed by new
“critical” throws.

Although a statistically significant relation ajpyps to exist between the
whole groupresults of a game of skill that involves elemeaaitask and some well
established correlates of personal risk pronenads a&s sensation seeking and
platelet MAQO activity, it would be premature to tssgame of skill as a predictor of
risk proneness of andividual subjectFor this, further research taking into account
all principal variables involved and building ups® instruments of game validation
should be necessary.
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Osavusmangu (Minimum-TB) aprobeerimine riskeeri&aumise mudelina

KOKKUVOTE

Kaesolev uurimus vaatles, kas osavusmanguga Min#fiBreaadud punktid
ja mangimise stiil on seotud mangijate isiksuseamtalja bioloogilise markeri
(monoamiinide okslidaasi, MAO) aktiivsusega. Mudeklasutati osavusmangu
Minimum-TB, mille abil saab eeldatavalt kindlaksdngia, kas isik oma tegevuses
kaldub riskeerima v&i mitte. Minimum-TFRBasutuselevott riskeeriva kaitumise
mddtmiseks on uudne ja varasematest analoogset@siustoodest andmed
puuduvad. Riskile kalduvusega seotud isiksuseontadhisioogilise markerina
kasutatati vereliistakute monoamiinokstdaasi (MAa&Xivsust vereliistakutel.
Katseisikutelt voeti veeniverd ja maarati veredilaite MAO aktiivsus. Valim
koosnes 49 isikust (38 meest ja 11 naist).

Minimum-TB mangu tulemusega saadud punktid korretsd nii
Zuckermani alaskaaladega kui ka vereliistakute Mak@ivsusega. Leiti oluline
korrelatsioon mangu tulemuste ja kaitumiseelistseelaadi vereliistakute MAO
aktiivsuse ja Zuckermani SSS VI vahel.

Osavusmangus saadud keskmised skoorid olid seotghsMehed viskasid
palli naistega vorreldes k6rgemale ehk riskeersitkem. Osavusméangu tavalise
versiooni punktide summa oli statistiliselt oluliseegatiivselt seotud MAO
aktiivsusega. Kriitiliste skooride arv tavalisesngés oli oluliselt seotud Zuckermani
elamusjanu skaalaga. E-DIS oli seotud madalamaassknega mangu skooridega ja
I-TAS riskeerivama mangu skooridega. E-DIS, I-TAS-DIS olid seotud
riskeerivale viskele jargnenud riskeerivate visateg

Kuigi riskielemente sisaldava osavusméaikggu grupitulemuste ja méningate
isiku riskikalduvuslike korrelaatide nagu elamusjga MAO aktiivsus vahel leiti
statistiliselt oluline korrelatsioon, oleks ennattasutada osavusmangksikisiku
riskikalduvuse ennustamiseks. Selleks oleks vajdl&dasised uuringud, mis
vOtaksid arvesse kdik peamised muutujad ja vaheediihgada mangu valiidsus

riskikalduvuse mooddikuna.
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INTRODUCTION

The mainstream agenda of risky behaviour research

Risk is a common daily phenomenon, and every pezgpariences it to some
degree. Whereas some people avoid it as much yasdine others seem to be
attracted to it. Risk taking behaviour is voluntgayticipation in behaviours that
contain, or at least seem to contain, a significkegfree of risk. The notion of
significant risk is a slippery one to define, howe\a case can be made that certain
behaviours are assessed to involve a high degnegkah comparison with other
equivalent behaviours, and also involve a high ee@f actual risk as measured by
the possibility of death, injury, financial lossdaso on.

Different people have different level of preferemaerisks. When some
people prefer to read a book, others go rock-clmpbungee jumping or skydiving.
Whether or not a person is willing to take riskd depend on much more than his or
her personality. Demographic variables also halaege effect on risk propensity. It
has long been established that risk taking dependex (males have a higher risk
propensity than females), age (older people hdwever risk propensity than younger
people and age effects are more pronounced forthaenfor women), culture (e.g.
Scandinavians take less risk than Russian) andyfamd number of dependents (a
person with more dependents will tend to take fengis). No less important are
illusions of control: people dislike uncertaintydaare likely to make unwarranted
rationalizations in uncertain situations or feglttthey are in control of the situation.
Outcome history influences how often people switahr risk-taking strategies.
Another factor is framing (Gonzalez al, 2005). Last but not least, willingness to
take risk can be influenced by such factors as nasatifeelings. Risk taking also
depends on a person's emotional state. Dysfunttylas of regulating emotions
and emotionally driven behaviors are core featafesky or problem behaviours
during adolescence (Cooper, Wood, Orcutt, Albiri)3).

The risk and personality research has two importaplications. First, risk
behaviour can be understood in terms of dispositiorotivations. For example,
people will take or avoid risks to achieve goaks tre consistent with their character,

e.g., extraverts take risks because of a genedatieed for sensation (Zuckerman,
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1994), and sensation is the goal for their risknigkSecond, since personality is
relatively stable across adulthood, tendencieake or avoid risk might also be
robust (Soane & Chimel, 2005).

The prediction of risk taking has been the goa alimber of studies. One
theoretical approach is to study the consisteneyutih understanding the consistency
of risky decision-making (e.g. Weber, Blais, & Be2902; Weber & Milliman, 1997,
Soane & Chimiel, 2005). The relationship betwearsagon seeking and risky
behavior has been observed since the 1970s. Thecomsnonly used measure of
sensation seeking is the Sensation Seeking Scafg) (Bat measures risk taking and
adventure seeking preference and variety of expegi€Zuckerman, 1994). SS scores
also tend to increase with the level of educatiodh status of individuals and that of
their parents although the relationship is notdimén terms of construct validity, SSS
scores positively correlate with a variety of riddghaviors, including injury
proneness, sexual activity, gambling, financiék teking and smoking (Zuckerman,
1994). High-sensation seekers tend to engage iavibmir that most persons appraise
as moderately risky (e.g. volunteering for expentaenvolving hypnosis, sensory
deprivation and drug taking), whereas low-sensateekers tend to avoid such
situations. Sensation seekers also engage intagior sports that are generally
regarded as risky, such as parachuting and sculveydFurthermore, the lack of fear
of physical harm in the sensation seeker was apparéghe correlations with scales
that measure such specific fears (Zuckerman, 1979).

Why do high sensation seekers do not avoid ad#itthich are risky? One
reason may be that they value the rewards of ttidtees more than low sensation
seekers. The intense reward effects of such aesumay outweigh the risks for high
sensation seekers. An alternative, but not neagssantradictory, hypothesis is that
high sensation seekers have an “optimistic biasgifiatein, 1980), that is, they see
themselves less at risk and having less possiloifigy negative outcome of the risky

activity.
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Sensation seeking and related personality charasties

Sensation seeking (SS) is an interesting persyrigdit that affects several
spheres of our lives. Among healthy young adu#iesation seeking has been
associated with a number of risky behaviours. #i$® a trait with a strong biological
basis, as indicated by its heritability and itsldgacal correlates (Zuckerman, 1994).

Sensation seeking is a trait defined by the seatdnvgried, novel, complex,
and intense sensations and experiences, and tirgwass to take physical, social,
legal, and financial risks for the sake of suchezignce (Zuckerman, 1991). The
explanation for sensation seeking is based on ahmoitienced by genetic,
biological, psychophysiological, and social fact(#ackerman, 1983, 1984, 1990,
1996; Zuckerman, Buchsbaum, & Murphy, 1980), whidluence certain
behaviours, attitudes, and preferences. It affebet music we prefer (Weisskirch &
Murphy, 2004), what activities we prefer and whadrss or occupations we choose.

The concept of risk addiction, or high sensatioeke®y trait, as experts know
it, helps to explain why people jump out of a pland0,000ft or belt down the
motorway at 100mph. Professor Marvin Zuckerman, twagan to work on the first
sensation-seeking scale in the early 1960s, fouisiresearch that a tendency to
live on the edge was more common in men than woarghmore likely among
divorcees than married or single people. The chariatic tends to peak in late teens
and early 20s and manifests itself in various waypsn extreme sports and dangerous
challenges to less energetic past-times such dag évavel. Sensation seeking is
associated with lifestyle factors such as smokahgphol consumption, and using
drugs (Zuckerman, 1994).

Sensation seeking has been found to be higher liesrttaan females and for
both males and females SS increases with agealttilt age 16 and then declines
with age. As was mentioned above, SSS scores\lgitiorrelate with a variety of
risky behaviours, including injury proneness, séxaaivity, gambling, financial risk
taking and smoking (Zuckerman, 1994), as well ridkying (Jonah, 1997).
Sensation seeking, defined as a personality tra@lving the degree to which one
desires novel and intense stimuli (Zuckerman, 198Q) factor that has received

considerable attention for its role in driving beioa
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People with high combined risk-taking and sensaseeking scores differ
significantly in their travel behavior, mode of tleation choice, preferred tourist
activities and demographics, from those who hawerlsk-taking and sensation
seeking scores (Pizam at al, 2004).

Sensation seekers have been defined as persorsre/alling to take risks
for the sake of increases in stimulation and aro@aakerman, 1994), but even
sensation seekers can apprise risk and weighinstghe rewards provided by the
risky activities in which they engage. There is saendency for high sensation
seekers to judge risk as less than do low senssgiekers for many kinds of activities
(Zuckerman, 1994), but even when risk is estimatgaehlly by high and low
sensation seekers the first are more likely tocgdte positive outcomes while the
latter anticipate negative effects if they engagthese activities. This tendency could
account for the greater incidence of cigarette sngpamong high as compared to
low sensation seekers (Goldring, Harper, & BrenitBni983; Kohn & Coulas,

1985; Thieme & Feij, 1986; von Knorring & Orelari®85; Zuckerman, Bone,
Neary, Mangelsdorff, & Brustman, 1972; ZuckermailN&eb, 1980).

Risk taking is a correlate of sensation seekingthstnot a primary motive in
behaviour (Zuckerman, 1994). Sensation seekerpbusk as a possible outcome of
obtaining this arousal, yet do not seek out riskit®own sake (Zuckerman, 1994).
Sensation seeking is associated with various bicdbgorrelates, including
neurotransmitters, enzymes, and hormones (Rol2864). Sensation seeking and
impulsiveness have been combined in a supertridcianpulsive sensation seeking
(Zuckerman, 1994).

Impulsiveness

Impulsiveness is another component of risk-takirag has received attention,
especially in the accident prevention literatuneplilsiveness is conceptually similar
to sensation seeking, however, impulsiveness dgtisone’s control over one’s
thoughts and behaviours (Barratt, 1972), while atois seeking refers to one’s
preferencdor novel experiences and a willingness to takiesr{Zuckerman, 1994).

Thus high sensation seeking might lead to riskngkiecause of the thrill it provides
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(Arnett, 1994); impulsiveness might lead to risking because the individual simply
lacks the self-control to refrain from engagingti(Barratt, 1994). The actual
behaviour of risk taking may be conceptualised weighed outcome of relative

strengths of SS and impulsiveness.

Platelet monoamine oxidase activity as a biologicaarker of risk-taking and
impulsiveness

Zuckerman (1994) notes that the level of monoaroxidase activity, which
has a strong genetic determination, has consigtea#dn lower in high SSs than in
low SSs. In a study of 1,000 Swedish army rectwtson Knorring and Oreland
(1984), subjects with high levels of MAO had sigeahtly lower levels of SS and SS
was the only personality measure that contributettiet discrimination between high
and low MAO groups.

Monoamine oxidase (MAO) is an enzyme that reguléitegshree monoamine
systems in the brain. MAO is classified as A orrBtlee basis of differential substrate
specificities and differential sensitivity to inftidrs. In human platelets only MAO-B
(platelet MAO) is present. Brain and platelet MAChBve been shown to be highly
correlated (Oreland & Shaskan, 1983; Cheal, 1993). MAO-B is a very reliable
biological trait changing only slowly as a functiohage. Inversely mirroring the
relation of sensation seeking to age, MAO is lovirestdolescence and rises with age
in brain and platelets. MAO activity correlate higkvith increasing age for all three
human tissues (hindbrain, plasma, and plateletsm&h were found to have a
significantly higher mean platelet and plasma MAsDwty than men (Robinsoet
al., 1971).

Platelet MAO has a high degree of heritability (@nelet al, 2002). MAO-B
has been found to have a high degree of genetidatgan, together with an
association between low enzyme activity and pell#grieaits related to serotonergic
activity, constitute the cornerstones for the higsts that platelet MAO is a genetic
marker for some property of the central serotogstesm.

Numerous studies have shown that MAO-B activitpletelets correlates

with specific personality characteristics sucherssation seeking, impulsiveness,
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monotony avoidance, creativity with excessive teking behaviours such as
gambling (e.g. Schallingt al, 1987; Stalenheim, von Knorring & Oreland, 1997;
Oreland 1999; Zuckerman & Kuhlman, 2000; Longatad®&ret al, 2002).
Investigations on the correlation between platélaO activity and
neuropsychological measures supported the hypsttefsklinteberget al, 1990).
Las but not least, low MAO probands tend to prefered before accuracy.

Platelet MAO activity is highly genetically reguéak and stable in the
individual, and personality trait, had its gratespact on the understanding of the
nature of constitutional factors making individuaignerable for e.g. substance abuse
and other forms of sociopathic behaviour (Orelandl, 2004). Low levels of MAO
have been found among chronic alcoholics and naargwsers, and low MAO males
in normal populations reportedly use more drugssandke more cigarettes than high
MAO types (Courset al, 1979; von Knorringet al, 1987; Irvinget al, 1989;

Kiive, 2001). Lowered MAO activity is specific toype 2 alcoholics (in contrast to
type 1 with a smaller genetic component) and tinsaton seeking-related
personality traits associated with this biocheminalker (Cloningeet al, 1996; von
Knorring et al, 1987). It has been also shown that low MAO dtils associated
with driving while impaired (Paaver, 2003; Eenst@l, 2004; Paavest al,2006 ).

Platelet MAO activity has been found to have betwanal (psychiatric and
personality) correlates (Oreland, 1990). High seosaeeking and impulsivity tend
to be connected with low platelet MAO activity. Aher interesting area in relation to
platelet MAO activity is psychopathy, criminalitg.f. Almet al 1996; Skondras,
2003) and aggressive behaviour. Individuals witditglet MAO activity deviating
from the average are more likely to start smokingrdy adolescence (Harst al,
2004).

In conclusion, personality, psychopathology, anchgarative behavioural
studies are consistent in linking low MAO-B levelgh sensation seeking,
sociability, disinhibition, and impulsivity. Humaisk-taking behavior in several
areas is also related to low MAO levels. MAO is active itself, however, but
influences behaviour through its enzymatic actiomshe monoamine

neurotransmitters (Zuckerman, 2000).

10
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Motor control

Risk takers express their proneness to risk inraéaetivities by choosing
their goals and danger limits. There is reasoret@be that persons that are prone to
take risks are also more likely to teeter on thgeeaf risk in actions that require fine
motor skills. So far, studies of risky behaviouvégaid little attention to the aspect
of motor control. Although different simple manulgixterity tasks, measuring motor
speed and coordination between MAO activity and@eality and behavior, has been
used also in earlier studies (e.g. af Klintebe@9Q).

It can be postulated that in persons that are pi@nisk, risky behaviour is
evident in all activities, including games. Thi®shl be especially evident in games
that involve a clear element of risk. For empiristldies, the result of risky behaviour
must be quantifiable. In games of skill, it is pbksto measure it exactly and
thourougly. Not obeying the rules of the game wdlally result in subpar result.
However, for the best result, one must often ptay@edge of risk (e.g. in casino, in
football etc).

A game of skill called Minimum-TB contains all tabove-mentioned
elements. In this game, to achieve a maximum amaiymints, one must play on the
edge of risk. However, exaggerated throws are rexddeaull. In such games,
containing elements of risk, choosing a right sggtis crucial, but no less important
are skills and (sensorimotor) talent. Because @irifluence of the factor of talent
and/or skill which is independent of risk pronendise results of the game should be
normalised with regard to the typical score levied person. Only then it would be
necessary to manipulate with the level of risk (Ewd high risk). In other words, two
different types of games should be modelled inva\different levels of risk and the
comparative dynamics of high-risk and low-risk pemiance could be used as a
hypothetically valid indice of risk proneness. krgons whose psychobiological
characteristics predict a higher level of risk, difference between the two games —
risky games and ordinary games should be relatselgll compared to persons who
belong to the low risk proneness group. Also, #lative number of performances

involving extreme (risky) actions should be highethe high-risk group.

11
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The above-mentioned game of skill requires sopfattd motor and
sensorimotor action. In acquiring the accuracy ovements, the score of the player
(i.e. feedback) plays an important role. On thasakthis, the player develops an
understanding of what kind of throws are more sssfte. In an online-type feedback
regulation, the movement itself takes less thagcarsd. During the next throws,
information retained in memory is used for achigvanfiner coordination of one’s
movements. During the play, several muscles aresdet, from feet to fingertips. In
a ball game, a successful throw depends on the efdrsiceps and fingers. In
consecutive ball throws of a similar kind, wrisddinger extensor muscles are
deemed to be very important from the point of vi#vaccuracy (Hughest al.,2004;
Horeet al 1996, 1999, 2001).

In throwing a ball, finger extensors have a vergdeeffect on ball directions
as any other joint rotation (Hoet al.,1996). Throwing a heavy ball and throwing a
light ball presumably require different neural coamds, because the weight of the
ball affects the mechanism of the arm, and pasdrtyyl the mechanics of the finger
(Horeet al.,1999). Because in the present model game thésdajht-weight (a
tennisball), the factor of pure physical strendtbudd have a relatively insubstantial
effect on the results and thus the game will nableemuch restrictive for different
population subgroups.

No matter how hard you practise a movement, youneaer be entirely sure
how it will turn out. The same action (e.g. throgia tennisball) executed under the
same conditions does not produce the same reselh irofessional darts players
throwing from the same distance from the boardmes the bull’s-eye. Many
theories of muscle control have assumed that suohsearise from variation
generated during the movement — particularly “riois¢he way that neurons pass
instructions to the muscles at the neuromuscutastion (Churchland, Afshar,
Shenoy, 2006). Well practiced task is limited by Hrain’s ability to plan the same
movement over and over again (Churchland, Afsisrenoy, 2006).

Movements are universally, sometimes frustratingéyjable. At the simplest
level, motor skill can be thought of as a seriedafisions and movements and related
correlations of these while the outcome of moven®hbeing monitored. Perceptual
analysis indicates a discrepancy between a custatd of the environment and a
goal. In response, a movement is chosen that alttersnvironment or its cues, setting

the stage for yet another decision and movemedtsaron, until the goal is achieved.

12
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This applies in the case of simple movements targke initial movement choice
depends on the discrepancy of hand location ageéttarypically an initial impulse
ends in error, and a correcting movement ensueth &cumulating practice and
skill, sensorimotor memory component in movemertanning, execution and
regulation obtains more and more a leading rolepaoed to the low-level on-line
movement execution mechanisms.

In the present study it is postulated that indepatig of his/her initial level of
skill and practice, players of a game of skill adagame strategy and/or choose
single actions that are more risky in terms ofghssibility to fail in performance
because of execution of a movement that leads twemome within a high risk zone.
Playning in this zone means a strategy that coelteimed, “win it all or loose it all”.
The movement pattern and intensity jointly leadim@ game trial outcome within
this zone can be termed “risky movement”. The agoeding movement based
actions (e.qg., throws of a ball termed “risky thedywcan lead to a failure of action
possibly exemplified in penalised outcomes. Thiglkef action outcome can be

termed “critical”.

Aims of the study

In this study, the effects of psychological chagastics of risk-taking and
sensation seeking on playing a game of skill, imvg elements of risk, were

assessed.

Hypotheses

In this study, the following hypotheses were exadin

1) In persons with lower MAO activity and/or higheoses in the SS scale —
markers that are both associated with high risk@ness — the number of
“critical” throws in a high-risk game decreasesslas compared to the same
type of throws in a low-risk game than in persoasiig higher MAO activity

and/or lower SS scale result, the markers assdcwaté low risk proneness.

13
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2) Persons with lower platelet MAO activity and higlseores in personality
scales predicting high risk proneness display ikt more throws with a

“critical” score in a high-risk game.

3) As the individuals with low platelet MAO activityilvengage in and/or prefer
to take more risk in the game of skill Minimum-T&hd the scores of a high-
risk game do not differ very much from the scorka w-risk game, then
after an unsuccessful throw the “criticality” okthext throw is still high in

this group of subjects.

METHOD

Subjects

Fifty voluntary subjects, healthy and with correlste-normal vision gave
their informed consent and participated in the @negxperiment. One person with
abnormal platelet MAO activity was eliminated frohe study. The analyses were
thus conducted on 49 subjects. Data were obtdore2D males and for 11 females.
The average age of participants was 31.5 years{S9Drange 21-53). The average
age of male and female participants was 31.9 ar@ B&spectively. Forty-five
subjects were right-handed and 4 left-handed. &ldsures were collected
anonymously (except the game of skill, conductednlygelf, where personal identity
of subjects was disclosed). Subjects did not recany financial reward for
participating in the study. This study was approbgdhe Ethics Committee on
Human Research at Tartu University.

Of the subjects, 45% were nonsmokers and 55% sisiokerfor marital
status, 59% were unmarried, 16% married and 25%litants. 37% of the subjects
had secondary education, 20% had vocational seppedacation and 43% had
higher education. 38% of the subjects were chietetives (16% in a big private
company and 23% in a small private company) 43%e\eenployees (29% worked in
a big company, 12% in a small company and 2% iig @bvernment enterprise), 6%
were professional sportsmen, 4% students, 4% urmgmgland 4% odd-job workers.
23% of the participants did no sports, but 47%neéd to do sports every day, 20%

three of four times a week and 10% almost every (&ye demographic

14
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characteristics just listed, except for gender,diihave a significant effect on or

correlation with performance measures collectetiimstudy.)

Procedure

After receiving a detailed description of the praeal aspects of the study, all
the participants were informed of the voluntaryunatof their involvement in the
study. The participants were not explicitly infornthat the aim of the study was to
study risk-related behaviour as this might haveigad socially desirable behaviour
in the ball game or other artefactual effects. Tiveye told that the study was
designed to explore the relationships betweenlaghaie and different personality
scales and enzyme MAO activity. Also, it was anrcadhthat they may terminate
participation at any moment when they feel unwelllispleased. The order of
participation in different measurements was a®¥adl first the subjects gave a blood

sample, then they played the game of skill, andllirthey filled in the questionaire.

MEASURES

Main independent variables

In this study, the principal independent variabiese (1) personality trait
expression level tested by the sensation seekalg,q42) platelet MAO activity level,
(3) type of game. For (3), different risk leveltbé game was used as an independent
variable with two levels: high-risk and low-riskigh-risk game version meant that
each nullified throw nullified also the sum of theeviously acquired scores and thus
the penalty for each unsuccessful throw was high (&sk of touching the ceiling —
see part Game of Skill later on -- also high). Lask game version meant that the
previously acquired sum of scores was maintainet @va throw yielded zero
because of hitting the ceiling (and thus low riskamiching the ceiling in terms of the
impact for the whole score). Several additionakabteristics were taken into account

or just registered as well (see later on in the lasures).
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Main dependent variables

The score obtained playing the game was the maperdkent variable,

hypothetically related to the risk proneness ofjestts.

Game of skill

All participants played a game of skill called Mimim-TB. Introducing
Minimum-TB in order to measure risky behaviour isavel solution and there are no
records of analogous previous research materia.gBime of skill consists in
throwing a ball towards ceiling, with the aim t@ch as close as possible to it, but
without touching it by the ball. The closer thellzatives to the ceiling without
touching it, i.e., the smaller the distance betwiealhand ceiling, the higher the score
awarded for this throw. Maximum score for a sirthi@w is 100 points. One game
comprises 20 throws. The game has 2 levels ormgjular and risky. Respondents
were playing the two versions corresponding toiterisk levels in counterbalanced
order. The score gained is easily computable bedaiscalculated automatically,
based on the measurements aided by optic sensdfedld computer with digital data
about the duration of the excursion of the balhwitthe measurement zone after
which, based on a special algorithm, software helgslculate the score after each
throw and also indicate if the ceiling was hit.

Minimum-TB is a new game and none of the subjeatsdny previous
experience with it. Minimum-TB was novel and ditficfor all subjects. Throws were
asked to be made with the dominant arm. For pragtigach participant had 20
throws. Then the real experiment followed in wheath subject played 4 games,
each consisting of 20 throws: 2 times the regutar 2times the risky version. In the
regular game, the scores were summed accumulgtinetiye risky version the score
was rendered null after a throw that was too sti@eg the ball touching the ceiling).
The scores were weighed against the individualescobtained in the regular version
of the game, i.e. in low-risk control conditionsetorder of playing the regular and

risky version of the game was counterbalanced.
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The average scores and the total number of hicgeibhg (“critical” trials)
were assessed. The schematic for the game oMikilinum-TB is depicted in Figure
1. The task of the subject was to throw a balllasecto the ceiling as possible; he/she
was informed and practiced that the smaller thiadce, the higher the score awarded
for this throw. If the ball touched the ceilingetbubject was scored 0 and an
unpleasant sound followed. A device measuring thudce, involving a computer,
allowed to announce the score awarded to the subjecediately after the throw.To
eliminate the effect of the first game, the papieits played the games with a

different level of risk in random order.

Figure 1. Schematic of the equipment and arrangement of thee g skill -- Minimum-TB. The task

of the subject was to throw a ball as close to thiingeas possible; the smaller the distance, the higher
the score awarded for this throw. The gain in poits wgeven as dependent on the distance. Large
increments of distance paid little when ball was fanf ceiling, but each little increment paid off
considerably at near distances from ceiling. This feabfithe game motivated more risk strategies as
the only means to acquire really high scores. If #iletbuched the ceiling, the subject was scored 0
and an unpleasant sound followed. Immediately afteraw, a subject was informed of his or her

Score.
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Personality measures

Zuckerman’s Sensation Seeking Scale

Estonian translation of the Zuckerman’s (1984) &gos Seeking Activities
schedule (SSS VI) was used to measuring Sensagiekir®). Zuckerman has gone
through six different revisions to improve the measnent of these sensation seeking
behaviours. This measure was chosen because\vikiglareliable measure with good
test-retest stability in a range of leisure expioraactivities (Zuckerman, 1994).
Although the test is not validated and adaptedsitoan for Estonian population as
yet, | use it as a means of measurement in a @xagrimental type of investigation,
with the assumption that translation into Estoraad possible differences between
Estonian and original subject samples do not jeiparconstruct validity related
capacity of a meaningful measurement of sensagekisg trait in an Estonian group
of subjects. Participants indicated on a 3-poiagjfrency scale experience and
intention in a list of 64 activities. VI versionparates past experiences from desired
future experiences for the Disinhibition (Dis) aRarill and Adventure Seeking
(TAS) sub-scales. The Thrill and Adventure SeeKirQyS) subscale is made up of
items that assess desires of the subject to bévewan physically risky/dangerous
behaviours such as sky diving, climbing mountaspgeding, bungee jumping, etc.
The Disinhibition (Dis) subscale assesses the elésibe socially uninhibited through

partying, drinking, and seeking variety in sexuaitpers.

Demographic characteristics
In addition to the above, participants filled iself-report questionnaire about

the person’s age, gender, education, sportingdhgiévious injuries etc.

Questionnaire about alcohol, tobacco consumption taaffic behaviour

A specially constructed inventory (based on Paa&@03) was used in the
end of other personality measures. Questions vakedaabout alcohol and tobacco
consumption. Subjects provided information on thisi of tobacco, and were
categorized into those who reported smoking tobaocbthose who did not smoke.

Questions were asked about alcohol consumptiordawvitig behavior.
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Estimation of Platetet MAO activity

Platelet MAO activity was used as the biologicarkea of the relevant
(psycho)biological attribute of personality. Blosamples were taken from the
participants and the activity of the enzyme monoenaxidase-B was ascertained.

Venous blood samples were collected into 4,5 ntittéses containing

KsEDTA as an anticoagulant. MAO activity was analyseglatelet-rich plasma by a

radioenzymatic method wif-phenylethylamine as the substrate according to the
procedure described by Hallman, Oreland, Edmanciafiing (1987) and Harret

al. (2001). All samples were analysed blindly anduplicates. MAO activity was
expressed as nanomoles of substrate oxidized peplhdelets per minute.

Blood samples were taken and prepared for labgratoalysis by a nurse at
the National Institute for Health Development. Eparate the thrombocyte-rich
plasma, the tubes were centrifuged. After centsfioy, the samples were transported
to the HTI laboratory in Tallinn the same day. Befmeasuring the platelet MAO
activity, the plasma was frozen at -70°C. Platéla0 activity was ascertained in the

laboratory of Biomedicum of the University of Tartu

Statistical analyses

All statistical calculations were performed usihg statistical program SPSS
for Windows version 11.5. For the analysis of clatiens,Pearson’s and Spearman’s
correlations were used. For the analysis of meamalysis of variance (ANOVA) and
t-test were applied. P-values below 0.05 were clamed significant. Tukegost hoc
test was used. The Zuckerman scale was analyskgriidicipal component analysis.
For comparing the the game scoreswath high and low MAO activity, participants
were divided into low, medium and high MAO activitlybgroups (according to 30
and 70 percentile ranks of frequencies. In In all test®-tailed levels of
significance were used. The data are presentectassrand standard deviations. The

distribution of the nominal characteristics in gosware expressed in per cents.
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RESULTS

Minimum TB

As the aim of the study was the approbation ofragyaf skill as a model of
risky behaviour, the playing style and results ohikhum-TB were compared with
platelet MAO activity — a well-known model of rigkoneness — and Zuckerman SSS
VI scales. As the game of skill was the focus efstudy, the scoring system of
Minimum-TB shall be described first.

In the game, it was possible to gather 2,000 pouitts 20 throws (100 points
each). Naturally, achieving such a result was ciffitly difficult or even impossible
for people who had no previous experience withgéume. (The score of the known
world best result is 1629 points.) The averageesctor a throw in all games ranged
from 18.65 to 37.71M=29.25,SD=4.82). The range of scores obtained by the
participants 1§=49) in different games are presented in TablehtoWs resulting in a
zero score because of a too much high level intiensia throw define what are the
“critical” trials. The number of “critical” throwgzeros) are shown in Table 3.

T-test revealed a significant effect of risk lewrea comparison between low-
risk versus high-risk total scores (Table 2) arsd dletween the number of “critical”
throws (Table 4). Paired sample correlations weeificant between all games in

Total Scoresp<.001), but in “critical” throws only correlationgtween the second

low-risk game and second high risk-game were sianit (p<.05).

Table 1.Total scores for different types of game.

Std.
N Minimum Maximum Mean Deviation
Low risk game 1 49 246 1112 712,90 193,543
Low risk game 2 49 241 1079 706,92 189,767
High risk game 1 49 228 1197 631,51 206,609
High risk game 2 49 190 1083 658,14 242,783
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Table 2 Comparison of mean scores in different games

Paired Samples Test

Paired Differences

95% Confidence
Interval of the Difference

Std. Error
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1 LR1-HR1 81,39 168,648 24,093 32,95 129,83 3,378 48 ,001
Pair2 LR1-HR2 75,41 183,238 26,177 22,78 128,04 2,881 48 ,006
Pair3 LR2-HR1 48,78 232,135 33,162 -17,90 115,45 1,471 48 ,148
Pair4 LR2-HR2 54,76 232,587 33,227 -12,05 121,56 1,648 48 ,106

NOTE: LR1-Low risk game 1; LR2- Low risk game 2; HHRIigh risk game 1; HR2. High risk game 2.

Table 3. Total number of “critical” throws (i.e. throws thgdéve 0 points) in different games

N Minimum Maximum Mean Std'. .
Deviation
Low risk game 1 49 0 9 3,61 2,206
Low risk game 2 49 1 9 3,71 2,031
High risk game 1 49 0 5 2,41 1,428
High risk game 2 49 0 9 2,55 1,872
Table 4.Comparison of “critical” throws in different games
Paired Samples Test
Paired Differences
95% Confidence
Std. Error Interval of the Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)

Pair1 OLR1-OHR1 1,20 2,558 1365 47 1,94 3,296 48 ,002
Pair 2 OLR1-O0HR2 1,06 2,641 377 .30 1,82 2,813 48 ,007
Pair 3 OLR2-OHR1 1,31 2,172 310 68 1,93 4,210 48 ,000
Pair4 OLR2-0HR2 1,16 2,144 1306 55 1,78 3,798 48 ,000

NOTE: OLR1-“critical” throws in Low risk game 1; OLRZ2critical” throws in Low risk game 2; HR1-
“critical” throws in High risk game 1; HR2; “criticathrows in High risk game 2.

The mean scores and number of “critical” throwthim game of skill for
different factors were analysed by means of amalysvariance. The effect of game
risk level was significant for mean scor&%3, 44) = 4.02p<.01) and also for
number of “critical” throwqF(3, 44) = 3.44p<.001). Post hoc additional ANOVA
showed that there was no significant interactiamvben game risk level and level of
MAO (F (6, 90) = 1.15p=.34) for mean scores and also no signitifant atgon
between game risk level and level of MAB (6, 90) = 1.15p=.26) for number of
critical throws. This result provides no supporttiee first hypothesis. Although the
observation that low MAO level subjects on the agerproduced bgbout 1.0

critical throws less in the high risk game conditmompared to low risk game
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condition and that this difference for high MAO é&subjects was about 1.5 on the

average is consistent with Hypothesis 1, ther@istatistical significance in this.
ANOVA established a significant gender effeél(,45) = 15.68p<.001). In

Figure 2, the average scores for a throw (withdsesh deviation) are shown for both

men and women.

60

50

40 S

20

Mean +- 1 SD scores

10 ' '
N = 38 11

males females

GENDER

Figure 2. The average results of throws with standard deviationen and women.

At the same time, smoking had no statistically $igant effect on the mean
scores, but the combined effect of smoking and gehdd a statistically significant
effect of the average score obtained in all gantg4,45)= 6.13;p<.05). Male
participants =38) threw the ball more boldly than wome{1). The average score
of all throws in male smokersn£22) was lower than in non-smokers (n=16).
However, in women the opposite trend could be afeskrsmokersr=5) threw the

ball much more boldly than non-smokens6) (see Figure 3).
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Estimated Marginal Means of Total Scores
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Figure 3. The average results of throws with standard deviationen, women, smokers and non-
smokers.

Smoking and platelet MAO

Monoamine oxidase (MAQ) activity was determinedparticipants. MAO
activity ranged from 3.05 to 17.90, the average &66+3.32. There was no
significant difference in mean platelet MAO actwiietween males and females
F(1,46)=.30, p<.59). The percentage of male and female subjectssaliu they were
past or current smokers was 55. There was a tepdewards a relationship between

MAO activity and smoking, but it was not statistigasignificant (p=.08).

Relation between Minimum TB and MAO

The comparison of scores in Minimum-TB with platé¥AO revealed
several significant main effects. The groups wlifferent game scores and groups of
low, medium and high MAO activity were comparedrbgans of Tukepost hoc
test. Although, there was no significant geneff@ot between the game scores and
MAO subgroups, there was a significant effect famg score in the first low-risk
gameF(2,46)=3.15, 1p<.05). In high, medium and low MAO activity groups=(5;
14; 20) the game scores were 628.0, 699.8 and ,7i@S8ectively. No difference was
found between MAO activity groups and the numbéicatical” throws in other low

and high risk games.
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The analysis of scores in Minimum-TB with platel#AO revealed several
significant correlations. Statistical correlatidrween MAO values and Minimum-
TB scores were tested by means of Pearson's dosretast. In both low-risk and
high-risk version of the game, a stronger correfabetween a score and platelet
MAO activity appeared in the first series. MAO aity had a significant negative
correlation with the sum of the first low-risk gam{é7)=-.32 p<.01) and the total
sum of the two low-risk game$47)=-.29 <.05). The sum obtained in the first series
had a stronger correlation with MAO activity, bhetcorrelation for the results of two
series combined also remained significant. Coicelatbetween platelet MAO and

Minimum-TB scores for subjecte£49) are given in Table 5.

Table 5. Correlation coefficients (Pearson r) between pét8AO and Minimum
TB Total Scores

Low-risk Low-risk High-risk  High-risk  Sum of Sum of

game 1 game 2 game 1 game 2 two low-  two high-
risk risk
games games
Platelet MAO - 30%* -.18 -.23 -.05 -29* -.15

*p<.05,** p<.01

The correlation between the average throw scorépkatelet MAO activity
was weaker than the correlation between MAQO agtiaiitd the score achieved in the
game. MAO activity and the mean score of all gaomsbined and MAO activity
and the score of the first low-risk game were dateel at a significance level of
r(47) =-.23,p<0.1. The scatterplot of mean scores in the fistiigk game and the
average score in all four games are given respdgton Fig 4 and 5.

In the first and second high-risk game, the nunabéhrows that followed
“critical" throws were not correlated with MAO agty (r (47)=-0.06p<.67;
r(47)=-.13, g.38, respectively). “Critical” throws followed new “critical” throws

were not associated with the MAO activity.
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Scatterplot (SpreadsheetTB 285v*97c)
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Figure 4. Scatterplot for the mean scores in first low-risknga

Scatterplot (SpreadsheetTB 285v*97c)
Exclude condition: V6=2

average results of throv= 32,2924-0,2869*x
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Figure 5. Scatterplot for the average results of throws in Mumin-TB

Coeffects of high-risk games and MAQO activity

Next the results of high-scoring and low-scoringipgants were compared.
The means of games with different risk levels wdifierent. The analysis of mean
MAO activity in groups with different scores in tgame gave the following results.
The average MAO activity of participants that scoless than average in both game
1 and game 2, was 7.@«16). The means and coeffects are not statistically

significant.
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Participants scoring less than average both iffitsteand second high-risk
game had a mean MAO activity of 61=(Q9). Here the coeffect is tending towards
significant at a 10% confidence levEl1,45)=3.02p<0.1. The coeffect here means
that the participants who scored lower than avenagee first high-risk game, but
higher than average in the second high-risk hakdnityAO activity than those
participants who did not take any risks in the selcbigh-risk game (i.e. whose result
in the second high-risk game was also below avéradge participants who scored
above average both in the first and second hidghgasne had lower MAO activity
than those who scored below average in the sedgherisk game.

The ranking of groups according to mean MAO attiffirom the lowest):
both scores above average (5.97), both scores lalemage (6.37), first high-risk
game below average and second high-risk game ah@rage (7.29), first high-risk

game above average and second high-risk game laslenage (8.77)

Zuckerman SSS VI

As it was the beginning stage of using the notagleipted and validated
Estonian version of Marvin Zuckerman’s SSS Visifirst necessary to make sure
that the Disinhibition (Dis) and Thrill and adverdgiseeking (TAS) scales of the test
really describe sensation seeking. To gather testgquns of one subscale under one
factor or principal component, principal componanalysis was used. The internal
reliability of the scales was as follows: E-TAS (fi&sms) Cronbacki=.78, E-DIS (42
items)a=.90, I-TAS (22 itemsy=.87 ja I-DIS (42 itemsy=.92. The

intercorrelations of the four factors were betwekhand .77. See Table 6.

Table 6. The intercorrelations of the four factors.

E-DIS E-TAS I-DIS
E-TAS .55%*
I-DIS TT* AT
I-TAS A2%* T .56**

*%* p<-01
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One-way ANOVA showed that males scored signifigahtgher than females
on every sensation seeking scale. There was agstavariatite effect between SS
scales and gender E-TAS(1,47)=5.69p <.05; E-DISF(1,47)=4.45p < .05; I-DIS
F (1,47)=6.26p <.05 and I-TAS- (1,47)=6.93p <.05. No correlation between
Zuckerman SSS VI and platelet MAO activity was faun

Interrelations between scores of game of skill Zndkerman SSS VI

The correlations between the principal componehtseZuckerman’s scales
and the mean scores of Minimum-TB were analysedcddelation was found
between SS scales and Minimum-TB Total Scores ane of the factors had any
significant correlation with the activity of MAO dnwith the mean scores.

Correlations of Minimum-TB and the number of “ardl” scores are
presented in Table 7. E-TAS had no correlation withnumber of “critical” throws
in the games. A statistically significant corredatiwvas found between the number of
“critical” throws in the first low-risk game and £kerman E-DIS scalg€.01). It
appeared that the higher the score for factor EXMMS, the more “critical” throws the
participant made in the first low-risk series of tlame and in two low-risk series
combined. The number of “critical” throws in thghirisk game had a statistically
significant negative correlation with the I-TAS Ee§<.01). The higher was the
value of factor I-TAS, the smaller was the numbiezeyos (“critical” throws) in the
first high-risk game. The number of “critical” thws in the two low-risk games
combined were correlated with the score in the B-Bdale. At a 10% level, factor I-

DIS correlated with the number of “critical” throwsall gamesg<.1).

Table 7. Correlation coefficients (Pearsai between SSS VI and Minimum-TB for the number of
“critical” throws.

Sensation Seeking Low-risk game 1 High-risk game 1 ~ Sum of two low-rggmes
Scales

E-TAS .21 -.16 .19

E-DIS A0** -.00 3T

I-TAS .18 -.38* 12

I-DIS .26 -.22 .26

*p<.05, ** p<.01
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“Critical” throws followed by new “critical” throwsvere associated with the
SS scalesTable 8 shows that the first high-risk game hatgissically significant
correlation with the SS scales. The higher werentitaber of scores in the sensation
seeking scales, the smaller was the number ofcafitthrows followed by new
“critical” throws; however, high scores in the ES$cale had a statistically
significant positive impact on the followed “criéi throws in the low-risk game
(p<.05). Thus, the second hypothesis received paugbort: there were more

“critical” throws by subjects scoring high in SS§ Wut only in the low risk game.

Table 8.Correlation coefficients (Pearsonbetween SSS VI and Minimum-TB for the number of

“critical” throws followed by new “critical” throws.

Sensation Low-risk game 1 Low-risk game 2 High-risk game 1  High-risk game 2

Seeking Scales

E-TAS 19 10 -21 -.02
E-DIS .29% 13 -45%* .16
-TAS .02 -.01 -34* .07
I-DIS .05 13 -.33* 32"

*p<.05, ** p<.01

Smoking, alcohol consumption and other risks behawsi ratings (driving behaviour
and gambling)

Alcohol use and traffic behaviour had also somergsting significant
relationships with the results of the game of gHilible 9). Spearman coefficients
showed that the consumption of vodka and othengtedcohol had a statistically
significant negative correlation with the mean gsoofr Minimum-TB. It appeared
that the more frequently strong alcohol was conglithe lower was the mean
score in the game. Competing with other driversdadsitive correlation with the
mean score.

A significant negative correlation was revealedassn strong alcohol
consumption and the results of the second lowgéske p<.05) and the two high-
risk games combineg<€.01). In the first games, a similar trend couldobserved

at a 94% confidence level. The sums of two low-gaknes combineg<£.05), two
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high-risk games combine@<.01) and all four games combings(01) showed
also a strong negative correlation.

The mean scores of the two high-risk games comtanedall four games
combined were also negatively correlated with tegudency of strong alcohol
consumptioni=-.30, -.35, and -.42, respectiveps.05). From these data it can be
concluded that the more strong alcohol was replyrieskd, the smaller were the

total scores in the game and the mean scores bigheisk games.

Table 9. Correlation coefficients (Spearmah between Minimum-TB Scores and alcohol habits and
driving behaviour

Low-risk Low-risk High-risk High-risk  Sum of Sum of Total

game 1 game 2 gamel game?2 two low- two high-  sum
risk risk games
games
Vodka and other - 27 -3r -.28 -4Z* -.33* - 41** - 40 *
strong alcohol
Ignoring of speed .22 33 .35* .03 3T 15 30
limit traffic signs
Competing with  29* A0 * A3 .23 .36 30* A4**

other drivers

*p<.05,** p<.01

The score of the first high-risk game had a sigaiifit correlation with the
frequency of playing lotteryr€.78,p<.05). The mean scores of both the first and
second high-risk game and the mean score of thtehiigh-risk game were
correlated with the importance for a person of wigron a lottery (=-.76, -.76,
and -87, respectivelyp<.05).

Table 10 shows that the habit of playing lottesgirently had a strong
correlation with the number of “critical” throws the first low-risk gamergE.42,
p<.01) and a weaker, but still statistically sigcédint correlation with the same
number obtained in the low-risk games combirred34,p<.05). The number of
“critical” throws (zeros) in all games combined i@ated statistically significantly

with the frequency of playing a lottery«31, p<.05).
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Table 10 The number of “critical” scores and the frequentplaying lottery

Low-risk Low-risk High-risk High-risk  Sum of Sum of Total

game 1 game 2 game 1 game 2 two low-  two high-  sum
risk risk games
games
Playing lottery A2** .05 .03 228 .34 21 3F

*p<.05,** p<.01
NOTE: Possible answers in the scale were as followsielver ; 2 — some times per year, 3
— 1-3 times per month, 4 — 3-4 times per week, 5 ayw

The number of zeros was also correlated with dgivilile being tired.
Namely, the more frequently the participants haehbdriving while being tired, the
lower was the number of “critical” throws in thesfi high-risk gamerg-.30;
p<.05). The points obtained and the number of “@ltithrows in the game of skill
had no correlation with the consumption of wine atiter weak alcohol, creating

of dangerous situations in traffic and the freqyeofccasino visits.

DISCUSSION

Game of skill

The focus of this study was the approbation ofgdmme of skill Minimum-TB
as a model of risky behaviour. The aim of the stwdg to study the relationships
between game behaviour and the Zuckerman SSS \dssaad platelet MAO
activity. A significant correlation was revealedween the results of the game and
platelet MAO activity (correlate of behavioural fseences) and Zuckerman SSS VI.
As the focus of the study was mainly explorative, iooking for relationships, the
hypotheses are based on the results of previodestan MAO activity and
Zuckerman scale3 he study was primarily based on the game of Skiflimum-TB,
therefore first | would like to discuss about tlesults of the game.

The game was a novel experience for all the ppdids. However, some
participants might have had some experience in ganwelving similarly light-

weight balls, like tennis. There were no profesaidannis players among the
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participants. Therefore, it can be assumed thasulkeess in the game depended
primarily on each individual's natural abilitiescatalent in transferring other
sensorimotor skills over to a new game. Good manar sensorimotor abilities, and
good vision, but also skills and the easiness whith the skills develop were
probably important in the game. However, the magu$ was on personality factors:
risk proneness, self-regulation and motivationdoieve. Half a hundred people
guasi-randomly selected should be enough to ass&gsroneness as a character trait
in the context of game scoresk, with skills reldectors postulated to be a random
factor or nuisance variables.

There were three hypotheses. First, it was assuina¢dh participants with
low MAO activity — a marker associated with greaisk proneness — the number of
“critical” throws in a high-risk game decreasesslas compared to the same type of
throws in a low-risk game than in persons havirghér MAO activity, a marker
associated with low risk. The results of the stdalynot support the first hypothesis.
First of all, there was no statistical proof to theectation that low MAO group
subjects show smaller difference between the numibenitical throws in high risk
and low risk game conditions. Also, one-way ANO\Wvealed that platelet MAO
activity was not correlated with neither the numbgfcritical” throws nor the total
sums gained in different games. It was also assuhsdigh scores on the sensation
seeking scale are related to a greater numbaribical” throws. There were more
“critical” throws by subjects scoring high in SS§ Wut only in the low-risk game.
However, partly the results showed the reversefigiuee depicting mean scores and
MAO activity shows that in the high-risk game, pkowith low MAO activity
preferred to throw the ball significantly lower thparticipants with high MAO
activity. This may result from the reason that higAO activity participants played
more carefully in the low-risk game, too and they Imo reason to change their
behaviour. However, low MAO activity individualsgyled too much on the edge of
risk in the low-risk game and therefore they wemedd to correct their strategy in the
high-risk game. It was difficult to foresee thagiMAO activity participants will
play so modestly. For future studies, a new metioild be developed that would
also make people with low risk proneness more ngllio take risks.

Second, it was reasonable to assume that perstmsower platelet MAO
activity and higher scores in personality scalesljgting high risk proneness display

relatively more “critical” throws in a high-risk gee. The second hypothesis was
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partly supported by the results. Namely, high ssang¢he E-DIS scale had a
statistically significant positive impact on theoses in the low-risk gamg<€.05).
Indeed, there were more “critical” throws by sulgescoring high in SSS VI, but only
in the low risk game. Thus the hypothesis receavgartial support.

The third hypothesis was that because individu&is ave low platelet MAO
activity should engage and/or prefer to take miskein the game of skill Minimum-
TB, the number of “critical” throws produced in ttrals immediately after a
previous “critical” throw should be relatively high This hypothesis was not
supported by the results. Number of “critical” tmofollowed by new “critical”
throws was statistically significantly correlatedzuckerman subscales, but also also
reverse to the hypothesis. The higher was the \a&liector E-DIS, I-TAS and I-DIS
scales, the smaller was the number of zeros (alitthrows) in the first high-risk
game.

In what follows let me comment on the results mare detail.

Platelet MAO activity and the level of play

A significant correlation was found in certain cdrahs between the game
results and platelet MAO activity: subjects hypaiked to belong to the high risk
proneness group as indicated by low MAO level stgenerally higher in the game
of skill. It appeared that in both low-risk and lhigsk versions on the game the
relationship with platelet MAO activity was stromge the very first games. These
findings are consistent with earlier results tHatgdet MAO activity is lower in
subjects with higher risk proneness when it wasrassl that this type of person is
willing to “play high” even in a new, unexperiencadivity.

Platelet MAO activity did not correlate with ageaar study (age range 21 to
53 years). For platelet MAO activity, several gredgave found no correlations with
age (e.g., Skondras, 2004).
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MAO activity and other factors

Samples were collected from 27 active smokers @nmabA-smokers (ex-
smokers or those who had never smoked). No caoelatas observed between
platelet MAO-B activity and the age of the subjedtse small size of the sample may
be the reason for this lack of correlation. Ondtteer hand, this result makes
treatment of the results of the present researohler.

Several previous studies have established reldtipadetween MAO-B
activity and the Zuckerman scales. For example d//8987) found that platelet
MAO activity was negatively correlated with the Disibition and Total scales of the
SSS. These correlations were not significantlyedéht in smokers and non-smokers
(Wardet al, 1987). The results of this study did not foung atatistically significant
relationship between lower platelet MAO activityddmgher scores on the Sensation
Seeking Scale. Signifficant negative correlatiomsenmostly observed in male
subjects and another form of the SSS used. Waatl (1987) found that differences
in sensation seeking only account for 5-10% ofvidmgance in platelet MAO activity.
The small size of the correlation coefficients né@d in previous studies are
consistent with extensive evidence that an estiwigptatelet MAO activity is
influenced by many state and trait variables umedl#o a sensation-seeking
personality trait (e.g. Fowler, Tipton, MacKay, Yahum, 1982).

According to Zuckerman (1984) the interpretationha results obtained in
female students is difficult, given the small sidghe sample, and the inconsistent
findings in females in previous studies. It hasrbsgggested that this inconsistency
may relate to variability of platelet MAO activiuring the menstrual cycle
(Zuckerman, 1984). This study was based on 11 erad 38 male participants, thus
the samples were not equal. However, based oresiudts, no gender differences

were found.
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Zuckerman SSS VI and Minimum-TB scores

It is still the beginning of use of the Estoniamsren of Marvin Zuckerman’s
SSS VI (1984), but the internal reliability of theales was very good.

The central underlying theme is that people diéfleng the dimension of
sensation seeking and that this explains in paratons and hobbies. This difference
is biologically based and rather stable, thoughay fluctuate as a result of satiation,
diurnal rhythms, and lowering with age of the némdsensation. Heritability of
sensation seeking has been investigated on aasgy sample and including non-
twin siblings in the design. According to some istigations, in males the heritability
is the highest for the Dis scale (Steehl, 2006).

The results of this investigation revealed a siatifly significant correlation
between the game of skill and the Zuckerman sc@&lames with different risk levels
correlated with different scales of SSS VI. “Cufitthrows of the first low-risk
game, and also the total score of the two low-g&kies combined, were related to
the E-DIS scale. However, the scores of the fiigitiisk game showed a negative
correlation with the I-TAS scale. It is known thihé DIS scale describes sensation
seeking through social variables like parties, aec drinking by which common
social norms and limitations are ignored (Zuckerni®94). The TAS scale reflects a
need for physical excitement and risky behaviake, $kin-diving, mountaineering
and water-skiing. In the first high-risk game, papants with a higher score on the I-
TAS scale had more zeros and it had a negativelation with the MAO activity. In
means that people with higher scores on the TAR $@al lower MAO activity and
the scores obtained in the high-risk version ofghme were primarily associated
with the sensation seeking scale, associated hatiméed for physical excitement.
Dis scale is known to implicate an impulsive, unaliwed form of sensation seeking
(Horvath & Zuckerman, 1993). In contrast, the puoialorisk taker would probably
score predominantly high on thrill and adventurekesy (TAS) (Horvath &
Zuckerman, 1993). Similarly to several previouslats, this work showed that in a
low-risk game, those people who tend to seek senstirough social variables score
more “critical” scores.

It was assumed that in persons that accordingetd/thRO activity and the
Zuckerman scales are more prone to take risksdbe in a high-risk game is not

significantly different from the score in a lowkigame. However, the results were
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inconsistent with this prediction. When measuredchbmgnber of critical throws, some
trend towards this can be noticed, but the effexs far from any significance.
However, simple inspection of the mean scores sdte there was an opposite
trend to what was suggested in this hypothesiexpptained earlier, it is likely that
because subjects less prone to risk opted for™"ggfee strategy, there was not any
need to adjust game styles and risks to the diffdexels of riskiness of the two
game versions. Our results show, that there wa®agsnegative interrelation
between the number of “critical” throws in the higbk game with the I-TAS scale
and posivitve correlation with the number of “wal” throws in the low-risk game
with the score in the E-DIS scale. This is a comphéeraction that needs to be
studied in further research.

High scores on the Sensation Seeking Scale indicatehese individuals are
likely to be involved with certain risky activitiesd behaviours (Zuckerman, 1979;
Zuckerman, 1983). Here, Low-risk game was assowitddthe E-DIS scale. The
Disinhibition (DIS) sub-scale reflects the impulsigxtroverted behaviours of an
individual (Cronin, 1991). High-risk game had a atge correlation with I-TAS
scales. The Adventure Seeking sub-scale refleciisdavidual’s desire to act in risky,
impulsive, and adventurous sports and activitifering the individual unique
sensations. In the low-risk game, the participarntis a higher sensation seeking
score on E-DIS, I-DIS and I-TAS scales were mokzsssful in the game of skill,
i.e. obtained a better total sum. In the high-gakne it appeared that the greater was
the need to seek adventures in the future (i.d $egres on the Adventure Seeking
(I-TAS) scale) the less points the person achiewelde skill of game. The more
points the participants scored on all SS scaledawed, the more points they
achieved in the Minimum-TB. In the low-risk gamé&igh score on the E-DIS scale
helped to achieve more points in the game of diiit,in the high-risk version of the
game a higher score on the SS scale had the oppdfgtt. Again, higher
engagement and risk do not always pay off becale dailed throws.

Some stydies have found, that high sensation seéleee better focused
attention than low sensation seekers on tasksriequgelective attention (e.g. Ball et
al., 1992). Additional studies along the lines takethis thesis may be able to
explore the possible role attention plays in a gafrskill like the one adopted here.
Most importantly, it should be made sure that thmg effects attributed to risk

proneness are not actually artefacts of differapecity for attentional concentration.
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Minimum-TB and alcohol use, driving behaviour arideo risks

Alcohol use and traffic behaviour had also somergsting significant
relationships with the results of the game of sifpearman analysis showed that
the consumption of vodka and other strong alcoldl & statistically significant
negative correlation with the mean score of MinimUB It appeared that the more
frequently strong alcohol was consumed, the lowas the mean score in the game.
Competing with other drivers had a positive cottiefawith the mean score. Thus
two different known correlates of risky behavioawvk opposite effects in this
study. Whether stronger alcohol consumption hadstdmy impairing effect on the
performance in games of skill or are there otheren@mplex interactions involved
cannot be concluded from the data of this study.

Alcohol consumption had a significant correlatiomhwthe high-risk games.
Tendency to compete with other drivers was reltdatie sums obtained in the first
high-risk game and in the two low-risk series @& ame combined. It appeared
that the more frequently the particopants had dravear while being tired, the
smaller was the number of "critical” throws (i.eras). This interesting relation
deserves special exploration in future.

A habit to play lottery frequently correlated sifyceintly with the number of
“critical” throws in the first low-risk game and édesser extent, but still
statistically significantly, with the results ofetltwo low-risk series combined.

Correlations were also revealed between competitigother drivers and
ignoring of speed limit traffic signs and the reésuf the second low-risk series and
the first high-risk series of the ball game.

Summing up, studying risky behaviour is relativdifficult. Actual behaviour
of a person is one thing, filling in a questioneas quite another. A ball game might
be a better indicator of a person’s pronenesssto than a scale. All in all, a real
action and not its retrospective or imaginary comtages is what is at stake.
Measurement of risky behaviour is complicated by fidict that there is a difference
between frequent and occasional risk-taking. Oocasi risk-takers are rarely
different from abstainers and do not seem to suff@m poor psychological and
social adjustment, unlike frequent risk-takers. &oonal risk-taking is a stable

tendency of an individual that will be manifestadsaried domains of risk-taking, and
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that the psychological profile associated with aoasional risk-taker is very different
from that of a frequent risk-taker (Desrichard &raeé, 2005). A game of sKill,
administered only once cannot of course differéemtibetween frequent and

occasional risk-taking styles of behaviour.

General Conclusion

Main findings and conclusion from this study arda®ws:

1. The sum obtained in the game of skill had assielly significant negative
correlation with MAO activity. Lower MAO meant biggtotal score , i.e.
bolder throws.

2. The number of “critical” scores in the ordinasrsion of the game had a
statistically significant correlation with the Zwerknan Sensation Seeking
Scale. Sensation seekers may play higher, butinrdy E-DIS correlated with
the number of “critical” scores in the low-risk garand E-DIS, I-DIS and I-
TAS with the scores in the high-risk game. Cledrtsterpretations for this
result cannot be drawn from the data of this study.

3. The mean scores gained in the game of skill wedated to gender. Men

threw the ball higher than women, i.e. men tookemnks.

Conclusively, satisfying a preference for stimaatcan be accomplished
through many behaviours, activities, and attitudesett, 1991; Irwing & Millstein,
1986; Zuckerman, 1985, 1994; Zuckerman & Neeb, L98terefore, it would be
natural to use a ball game as one possible metratié measurement of risk
behaviour. The present study assessed Minimum-0Bsavith biological marker
MAO-B and Zuckerman SSS VI. Current results denrastthat the dynamics of
playing a game of skill is related to the Zuckeriaa®nsation seeking scales, and the
number of “critical” throws is related to plateM®\O activity. Therefore, there is a
basis and reason for continuation of the studiesder to fine-tune a game of skill

based model of risky behaviour proneness.
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Limitations

The future developments should take into accounp#rtinent limitations,
constraints and the existing open ends. Limitatmirthe present study should be
delineated. First, the sample size was relativelgls(n = 49). There were too few
participants and many variables like gender, edoicasmoking, sporting skills, etc.
The numbers of men and women were not equal (ne8&all, respectively). Thus,
78% of the participants were men and 22% women. &/osrlevel of MAO-B
activity has been relatively little studied andrthes no consensus among researchers
as to when and to what extent it changes. It caamsbamed that volunteering in
experiments can also be one way to express risiepess. Although the present
sample was not very representative and this seitslto generalization, the results of
the study still demonstrate that it is possiblagoertain persons that are more risk-
prone on the basis of a game of skill. It wouldrderesting to conduct further studies
to test the validity of this conclusion.

The participants of the study received no monetaryipensation. The scores
of the game would have had an even clearer rekdtiprwith risky behaviour if the
players had been persuaded to take more risks bBypsy# incentives.

The results of the first series in both low-risiddmgh-risk games were more
reliable than the scores obtained in the secondssérhis game of skill is relatively
tiring. Players have to stare at the ceiling féoreg time and in the course of time
hand may get tired and attention may dissipate.

This study explored risk proneness in a group opfpeand statistically
significant results apply to the whole group; hoes\t is probably not so easy to
determine the risk proneness of an individual bymseof such a game unless
individual validation and/or population norms whigte adjusted to personal level of
skill are worked out.

The fact that SSS VI has not been adapted intoniestas also a shortcoming.

For the purpose of this study, the scale was tatedlinto Estonian.
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APPENDIX

SSS VI

Jargnevalt palume Teil taita paljude erinevatgeveste nimekiri. Palun

markige, kas olete seda teinud. Nendele kisimugiake digeid ega valesid

vastuseid. Olge otsekohene ja aus. Me oleme huditdeie kogemustest,

mitte sellest, mis teised arvaksid nendest tegeststeie vastused on taiesti
konfidentsiaalsed.

Vastuse variante on 3 ning lahtrisse kirjutagetrebivaim:
A Ma pole seda kunagi teinud
B Olen teinud seda tks kord
C Olen teinud seda rohkem kui Uks kord

Roninud kdrgetes magedes

Lugenud avameelseid raamatud seksist
Jooksnud maratoni

Kainud labi tbeliste ,peocloomadega”

Teinud striptiisi

Hupanud tundmatus kohas pea ees vette
Veetnud aega inimeste seltsis, kes suhtuvad vaga
vabameelselt seksi ja kellel partnerid vahetuvam ligti
8. | Olnud lugupidamatu dpetaja vdi Ulemuse suhtes
9. | Manustanud tundmatut narkootikumi

10. | Sokeerinud vanemaid inimesi ainult 16bu parast
11.| Teinud beniji-hipet

12.| Seksinud avalikus kohas

13. | Teinud langevarjuhuppeid

14.| Abielueelseid seksuaalsuhteid omanud

15. | Lennukiga lennanud

16. | Teiste seltsis ennast “pilve tdmmanud”

17.| Teinud midagi vahvat, hoolimata sellest, et see on
seadusevastane

18. | Tegelenud sukeldumisega

19. | Hobuse seljas galoppi s6itnud

20. | Purjetanud pikki vahemaid

21.| Ujunud Uksinda kaldast kaugel

22. | Seksuaalses vahekorras olnud kellegagi, kellega jsait
tuttavaks ja keda ei pruugi enam néha

23. | Roninud moddda kaljuseina

24.| Soitnud suuskadega kdrgest maendlvast alla

25. | Autoga soites kihutanud, seades ohtu enda turgalisu
26. | Teinud midagi vaga tavaparatut

27. | Proovinud kokaiini

28. | Uurinud koopaid

29.| Arutanud oma seksuaalelu sépradega

30. | Jahil kdinud

N|o O~ WINIE
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31.

Vaadanud pornograafilist filmi

32.

Joonud end ettekavatsetult purju

33.

Elanud ajutisel kokkuleppel vastassoo esindajags ko

34.

Proovinud LSD-d

35.

“Teinud seda, mis tundub hea”, tagajargedele iz

36.

Teise autoga voidu soéitnud

37.

Sditnud mootorrattaga

38.

Nautinud “metsikuid” voi ebatavalisi seksuaalfasiaid

39.

Réannanud seljakotiga Euroopas

40.

Paoidlakuudiga reisinud

41.

Teinud pikema reisi ménesse Aasia riiki

42.

Kéinud peol, kus toimub “raske joomine”

43.

Kainud labi inimestega, kellest ei vbi kunagi teaués
neile parajasti pahe tuleb ja mida nad ette vétavad

44.

Kainud suurel rock-kontserdil

45.

Reisinud Aafrikasse

46.

Lainud valja kellegagi vaid seeparast, et pead teda
fuusiliselt erutavaks

47.

Teinud midagi ohtlikku, kuna keegi esitas Teilgalitse
julgustiki tegemiseks

48.

Teinud tavaparatuid asju, kuigi need on veidike
hirmutavad

49.

Keeldunud vanemate v0i Glemuse poolt antud kasu
taitmisest

50.

Kdrgest hlppetornist vette hipanud

51.

Seljakotiga looduses rdnnanud

52.

Seksinud rohkem kui Uhe inimesega samal pdeval

53.

Sditnud lumelauaga

54.

Varastanud midagi, kui vdis kindel olla, et ei ji&hele

55.

Teinud “hullumeelseid” asju, et ndha teiste reakisi

56.

Tarvitanud illegaalseid narkootikume

57.

Uksinda tsiviliseerimata saarel v6i laiul nadalatua
pidanud

58.

Alasti ujunud mélema soo esindajate seltsis

59.

Vorgutanud kedagi

60.

Teinud riskantseid kihlvedusid Teie jaoks suurtasiade
peale

61.

Tarvitanud marihuaanat

62.

Peol ,lantinud” endale kaaslase

63.

Kasiinos kdrgetele panustele ménginud

64.

Kainud tUksinda 66klubis

46



Risky behaviour, MAO & sensorimotor

Il osa — kavatsused tulevikus

Alljargnevalt leiate erinevate tegevuste loetelaluR markige, kas tahaksite
seda teha tulevikus hoolimata sellest, kas oleta sarem teinud. Arge jatke
Uhtegi kiisimust vahele ja olge siiras.

TULEVIKUS:

A Mul pole mingit tahtmist seda teha

B Ma olen m&elnud sellest, kuid arvatavasti ei teseda

C Ma olen mdelnud selle tegemisest ja arvatavadta teen seda kui v8imalik

Ronida kdrgetes magedes

Lugeda avameelseid raamatud seksist

Joosta maratoni

Teha striptiisi

Hupata tundmatus kohas pea ees vette

1
2
3.
4. | Kaia labi tbeliste ,peoloomadega”’
5
6
7

Veeta aega inimeste seltsis, kes suhtuvad vaga
vabameelselt seksi ja kes vahepeal vahetavad peidne

8. | Olla lugupidamatu dpetaja voi Ulemuse suhtes

9. | Manustada tundmatut narkootikumi

10. | Sokeerida vanemaid inimesi ainult I8bu pérast

11.| Teha benji hipet

12.| Seksida avalikus kohas

13. | Langevarjuga hippeid teha

14. | Abielueelseid seksuaalsuhteid omada

15. | Lennukiga lennata

16. | Teiste seltsis ennast ,pilve tdmmata”

17.| Teha midagi vahvat hoolimata sellest, et see on
seadusvastane

18. | Sukelduda

19. | Hobuse seljas galoppi ratsutada

20. | Purjetada pikki vahemaid

21.| Ujuda uksinda kaldast kaugel

22.| Seksuaalses vahekorras olla kellegagi, kellega gast
tuttavaks ja keda ei pruugi enam naha

23.| Ronida mododa kaljuseina

24.| Suusatada alla kérgest maendlvast

25. | Autoga sdites kihutada, seades ohtu oma turvalisuse

26.| Teha midagi vaga tavaparatut

27.| Proovida kokaiini

28. | Uurida koopaid

29. | Arutada oma seksuaalelu sépradega

30. | Jahile minna

31. | Vaadata pornograafilist filmi

32.| Juua end ettekavatsetult purju

33. | Elada ajutise kokkuleppega vastassoo esindajaga koo

34.| Proovida LSD-d

35.| ,Teha seda, mis tundub hea”, tagajargedele vaatamat

36. | Autoga vOBidu sbita
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37.

Soita mootorrattaga

38.

Nautida pO0raseid vdi ebatavalisi seksuaalfantahsia

39.

Rénnata seljakotiga Euroopas

40.

Pdoidlakuudiga reisida

41.

Teha pikema reisi mdnesse Aasia riiki

42.

Kaia peol, kus toimub raske joomine

43.

Kaia labi inimestega, kellest ei voi kunagi teaués neil
parajasti pahe tuleb ja mida nad ette vétavad

44.

Kaia suurel rokk-kontserdil

45.

Reisida Aafrikasse

46.

Minna valja kellegagi vaid seeparast, et peate neid
fuusiliselt erutavaks

47.

Teha midagi ohtlikku, kuna keegi esitas Teile iljge
julgustiki tegemiseks

48.

Teha tavaparatuid asju, kuigi nad on veidike hiawaat

49.

Keelduda vanemate voi tlemuse poolt antud k&su
taitmisest

50.

Kdrgest hiippetornist vette hipata

51.

Seljakotiga looduses r&nnata

52.

Seksida rohkem kui Ghe inimesega samal pdeval

53.

Sdita lumelauaga

54.

Varastada midagi, kui voib kindel olla, et ei j&hele

55.

Teha “hullumeelseid” asju, et naha teiste reaktsioo

56.

Tarvitada illegaalseid narkootikume (peale marimada

57.

Uksinda tsiviliseerimata saarel vdi laiul nadatstv
pidada

58.

Alasti ujuda mdlema soo esindajate seltsis

59.

Vorgutada kedagi

60.

Teha riskantseid kihlvedusid Teie jaoks suurte sagem
peale

61.

Tarvitada marihuaanat

62.

Peol ,lantida” endale kaaslast

63.

Kasiinos kdrgetele panustele méangida

64.

Kaia Uksi 60klubis
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