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Personality Traits and DRD4, DAT1,
5-HT2A Gene Polymorphisms in

Risky and Non Risky Sports Participation

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Re la ti ons hips amongst Big Fi ve per so na lity tra its and DRD4, DAT1 and
5-HT2A ge ne poly morp hisms we re in ves ti ga ted in 193 col le ge stu dents par ti ci pa ting in risky
and non-risky sports. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Per so na lity tra its we re as ses sed by Fi ve Fac tor
Per so na lity In ven tory (FFPI) and ge ne poly morp hisms we re analy zed by poly me ra se cha in re-
ac ti on. RRee  ssuullttss:: In or der to exa mi ne whet her sig ni fant Big Fi ve per so na lity tra it dif fe ren ces ex-
is ted bet we en DAT1 ge ne po li morp hisms, in de pen dent samp le t-test was used. Re sults sho wed
that only Ag re e ab le ness di men si on re ve a led sig ni fi cant dif fe ren ce in di ca ting that in di vi du als
with non-10/10 ge noty pe had hig her ag re e ab le ness sco res when com pa red to in di vi du als with
10/10 ge noty pe. ANO VA re sults sho wed that Big Fi ve per so na lity di men si ons sco res dif fe red
sig ni fi cantly amongst 5-HT2A ge noty pes. In di vi du als with CC ge noty pe had lo wer emo ti o nal
sta bi lity sco res when com pa red to in di vi du als with TC ge noty pe, and CC ge noty pe in di vi du als
had gre a ter open ness to ex pe ri en ce sco res when com pa red to TT ge noty pe in di vi du als. Open-
ness to ex pe ri en ce sco res we re al so sig ni fi cantly dif fe rent among DRD4 ge noty pes. In di vi du als
with ll ge noty pe had gre a ter open ness to ex pe ri en ce sco res when com pa red to in di vi du als with
ss ge noty pe. No 5-HT2A and risky sport par ti ci pa ti on (RSP) in te rac ti on ef fect was fo und on
emo ti o nal chan ge sco re. CCoonncc  lluu  ssii  oonn:: DAT1 was not as so ci a ted with RSP. It was conc lu ded that
DRD4 and 5-HT2A we re not di rectly as so ci a ted with RSP but may be used as in di rect pre dic -
tors of it.

KKeeyy  WWoorrddss::  Poly morp hism, ge ne tic; per so na lity 

ÖÖZZEETT  AAmmaaçç::  Bu araş tır ma da risk li ve risk siz spor la ra ka tı lım da ki şi lik özel lik le ri ile DRD4, DAT1,
5HT2A gen po li mor fizm le ri ara sın da ki iliş ki, risk li ve risk siz spor la ra ka tı lan 193 üni ver si te öğ ren -
ci sin de araş tı rıl mış tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ki şi lik özel lik le ri Beş Fak tör lü Ki şi lik En van te ri ile öl -
çül müş, gen po li mor fizm le ri po li me raz zin cir rek si yo nu ile tes pit edil miş tir. BBuull  gguu  llaarr:: Beş ana ki şi lik
özel li ği nin DAT1 gen po li mor fizm le ri ara sın da fark lı lık gös te rip gös ter me di ği ni in ce le mek için ba -
ğım sız iki ör nek t tes ti kul la nıl mış ve non-10/10 ge no ti pe sa hip bi rey le rin da ha yük sek “yu mu şak -
baş lı lık” sko ru el de et tik le ri bu lun muş tur. 5-HT2A gen po li mor fizm le ri ara sın da ki şi lik
fark lı lık la rı nı in ce le mek için ya pı lan var yans ana li zi so nu cun da ise CC ge no ti pi ne sa hip bi rey le rin,
TC ge no ti pi ne sa hip bi rey ler den da ha dü şük "nev ro tizm" sko ru na sa hip ol du ğu; CC ge no ti pe sa hip
bi rey le rin, TT ge no ti pe sa hip bi rey ler den da ha yük sek "ge li şi me açık lık" sko ru na sa hip ol du ğu bu -
lun muş tur. "Ge li şi me açık lık" özel li ği açı sın dan DRD4 gen po li mor fizm le ri ara sın da da an lam lı bir
fark lı lık bu lun muş tur. Bu na gö re: LL ge no ti pe sa hip bi rey ler, ss ge no ti pe sa hip bi rey ler den da ha
yük sek "ge li şi me açık lık" sko ru na sa hip tir. Çift yön lü var yans ana li zi so nuç la rı na gö re bir "nev ro -
tizm" alt gru bu olan duy gu sal de ği şim skor la rın da 5-HT2A ile risk li spo ra ka tı lım et ki le şi mi et ki si
göz len me miş tir. SSoo  nnuuçç::  DAT1 risk li spor la ra ka tı lım la iliş ki li bu lun ma mış tır. DRD4 ve 5-HT2A
gen po li mor fizm le ri nin risk li spor la ra ka tı lım la doğ ru dan iliş ki li ol ma dı ğı nı an cak in di rekt ola rak
iliş ki li ola bi le ce ği so nu cu na va rıl mış tır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Çok bi çim li lik, ge ne tik; ki şi lik
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t has be en sug ges ted that en ga ging in high risk
sports (e.g. pa rac hu ting) is as so ci a ted with se ve -
ral per so na lity tra its es pe ci ally with sen sa ti on

se e king. In a re vi ew by Zuc ker man it was reported
that ath le tes par ti ci pa ting in high risk sports had
hig her sen sa ti on se e king le vel than non-risk sports
par ti ci pants (non-RSP).1 Furt her, Hug hes et al. fo -
und that ath le te par ti ci pa ting Idi ta sport, a 200 mi -
les cross co untry com pe ti ti on that ta kes pla ce in the
wild, and win ter of Alas ka, ha d hig her ex pe ri en ce
se e king, ex tra ver si on and open ness sco res than
norm gro ups.2

Re cent evi den ces in be ha vi o  ral ge ne tics ha ve
be en re ve a led that ma jo rity of per so na lity tra its
may be lin ked with he re di tary fac tors.3 At the bi o -
lo gi cal le vel, many per so na lity tra its are inf lu en ced
by dif fe rent ne u ro nal systems that ha ve a ge ne tic
ba sis. In many stu di es, do pa mi ne re cep tor D4
(DRD4) and do pa mi ne trans por ter (DAT1) ge nes
in do pa mi ner gic system and se ro to nin 2A re cep tor
ge ne (5-HT2A). in se ro to ner gic system shown to
be cor re la ted with se ve ral per so na lity tra its es pe -
ci ally with no velty se e king.4-9

The re fo re, it may be pos tu la ted that a ge ne tic
pre dis po si ti on exists in high-risk sports par ti ci pa ti -
on. We ai med to study the in ter re la ti ons hip bet -
we en per so na lity tra its of high-risk sports
par ti ci pants (RSP) and DRD4, DAT1 and 5-HT2A
poly morp hisms.

MATERIAL AND METHODS
PAR TI CI PANTS

The Study co hort was physi cally ac ti ve (N= 193; 92
fe ma les and 101 ma les) uni ver sity stu dents (24.3 ±
6.1 ye ars). The Co hort was se pa ra ted two sub-gro -
ups as RSP (n= 60) and non-RSP (n= 133). Rock
clim bing, mo tor-cycle ra cing, pa rag li ding, raf ting,
scu ba di ving, fre e di ving and pa rac hu te ath le tes
we re con si de red as RSP and track and fi eld ath le -
tes, gymnasts and te am sports pla yers as non-RSP.
In for med con sent was ob ta i ned from each par ti ci -
pant and the study pro to cols re vi e wed and ap pro -
ved by Ege Uni ver sity Lo cal Et hics Com mit te e.

PER SO NA LITY ANALY SIS

Fi ve Fac tor Per so na lity In ven tory (FFPI) de ve lo -

ped by So mer, Kork maz and Ta tar is a 220-item
per so na lity in ven tory de sig ned to as sess the ma in
fi ve per so na lity tra its na mely ne u ro ti cism, ex tra -
ver si on, open ness to ex pe ri en ce, ag re e ab le ness, and
cons ci en ti o us ness and the ir 17 sub-di men si ons.10

Item res pon ses are ma de using a fi ve po int-for mat.
The in ven tory’s ma nu al pro vi des evi den ce for re li -
a bi lity and va li dity of the me a su re ment de vi ce. 

GE NE TIC ANALY SIS

Ge no mic DNA was ex trac ted from 200 μl of ED TA-
an ti-co a gu la ted pe rip he ral blo od le u cocy tes using
the Qi a gen mi ni blo od DNA pu ri fi ca ti on kits (Qi a -
gen, On ta ri a Ca na da). PCR amp li fi ca ti on was per-
for med in a prog ram mab le ther mal cycler
Ge ne Amp PCR System 9700 (App li ed Bi osy stems).
The 48 bp-re pe at poly morp hism (var ying from 2-8
and 10 re pe ats) in exon III of the DRD4 ge ne was
as sa yed using the poly me ra se cha in re ac ti on (PCR)
as pre vi o usly des cri bed.11 The pri mers used we re 5´-
GCGAC TACGTG GTCTACTCG-3´ (for ward) and
5´-AG GACCC TCATGGCCTTG-3´ (re ver se). DNA
was amp li fi ed for 40 cycles, each cycle com pri sing
de na tu ra ti on at 95 oC for 15 sec, an ne a ling at 58 oC
for 15 sec, ex ten ti on at 72 oC for 20 sec with a fi nal
ex ten ti on ti me of 10 mi nu tes at 72 °C. The ini ti al
de na tu ra ti on sta ge was car ri ed out at 99 oC for 2 mi -
nu tes. The 10-re pe at al le le of a VNTR in the 3’ UTR
re gi on of DAT1 was as sa yed using PCR as pre vi o -
usly des cri bed.12 The pri mers used we re 5’-
TGTGGTGTAGG GA ACGGC CTGAG-3’ (for ward)
and 5’-CTTCCTGGAGG TCACGG CTCA AGG-3’
(re ver se). DNA was amp li fi ed for 20 cycles, each
cycle com pri sing de na tu ra ti on at 94 oC for 45 sec,
an ne a ling at 65 oC for 60 sec, ex ten ti on at 72 oC for
90 sec with a fi nal ex ten ti on ti me of 1,5 mi nu tes at
72 °C. The ini ti al de na tu ra ti on sta ge was car ri ed out
at 94 oC for 10 mi nu tes. The si ze of PCR pro ducts
was 328 bp for the 6R, 365 bp for the 7R, 444 bp
for the 9R, 483 bp for the 10R and 521 bp for the
11R al le les, res pec ti vely. The 5-HT2A 102T/C
poly morp hism was analy zed using PCR as pre vi o -
usly des cri bed.13 The pri mers used we re 5’-CA -
AGG TGA ATGG TGAGCG-3’ (for ward) and
5-CA GA AGTG TTAGCTT CTCCA-3’(re ver se).
DNA was amp li fi ed for 40 cycles, each cycle com-

Turkiye Klinikleri J Med Sci 2010;30(5)1460

Çam ve ark. Tıbbi Genetik



pri sing de na tu ra ti on at 95 oC for 30 sec, an ne a ling
at 55 oC for 30 sec, ex ten ti on at 72 oC for 30 sec
with a fi nal ex ten ti on ti me of 1.5 mi nu tes at 72 °C.
The ini ti al de na tu ra ti on sta ge was car ri ed out at 95
oC for 5 mi nu tes. PCR pro ducts (342 bp) we re di-
ges ted with the res tric ti on enz yme Hpa II at 37 oC
for 4 ho urs. The si ze of PCR pro ducts was 342 bp
for the TT, 216 bp +126 bp for the CC and 342 bp
+216 bp +126 bp for the TC al le les, res pec ti vely.
PCR-pro ducts we re se pa ra ted on et hi di um bro mi -
de-sta i ned aga ro se gels and vi su a li zed in di gi tal gel
ima ge system (In Ge ni us).

STA TIS TI CAL ANALY SIS

The ob ta i ned da ta set was analy zed in SPSS 11.0
(SPSS Inc., Chi ca go, IL). Cross-ta bu la ti ons, des -
crip ti ve sta tis tics, t test, One-way ANO VA and uni-
va ri a te analy zes we re car ri ed out to exp lo re da ta.
Con fi den ce in ter val was set at P<0.05.

RESULTS
In or der to exa mi ne the Big Fi ve Per so na lity di-
men si ons’ sco res bet we en RSP and non-RSP, in de -
pen dent samp le t-test we re emp lo yed. Re sults
in di ca ted that RSP in di vi du als we re mo re emo ti o -
nally stab le, mo re open and less cons ci en ti o us than
non-RSP in di vi du als. As can be seen in Tab le 1, so -
me of cons ci en ti o us ness, emo ti o nal sta bi lity and
open ness to ex pe ri en ce sub-di men si ons we re al so
sig ni fi cantly dif fe rent bet we en RSP and non-RSP
(Tab le 1).

In de pen dent samp le t-test was al so emp lo yed
to exa mi ne Big Fi ve per so na lity tra its bet we en
DAT-1 ge noty pes. Only ag re e ab le ness di men si on
re ve a led sig ni fi cant dif fe ren ce in di ca ting that in-
di vi du als with non-10/10 ge noty pe had hig her ag -
re e ab le ness sco res than in di vi du als with 10/10
ge noty pe.

A fol low-up one way ANO VA with post-hoc
LSD and Tu key to exa mi ne dif fe ren ces in the Big
Fi ve per so na lity di men si ons’ sco re among 5-HT2A
ge noty pes re ve a led that in di vi du als with CC ge no-
ty pe ha d lo wer emo ti o nal sta bi lity sco res when
compared to in di vi du als with TC ge noty pe. Re sults
of one way ANO VA al so re ve a led that CC ge noty -
ped in di vi du als ha d gre a ter open ness to ex pe ri en -

ce sco res than TT ge noty pe in di vi du als. As can be
seen in Tab le 2, so me of emo ti o nal sta bi lity and
open ness to ex pe ri en ce sub-di men si ons are sig ni -
fi cantly dif fe rent among 5-HT2A ge noty pes.

Open ness to ex pe ri en ce sco res were sig ni fi -
cantly dif fe rent among DRD4 ge noty pes. One way
ANO VA with post hoc Tu key in di ca ted that in di -
vi du als with ll ge noty pe ha d gre a ter open ness to
ex pe ri en ce sco res when compared to in di vi du als
with ss ge noty pe (Tab les 2, 3).

Uni va ri a te analy zes of va ri an ce was used in or -
der to exa mi ne the presence of a sig ni fi cant 5-
HT2A x RSP in te rac ti on for emo ti o nal chan ge, a
sub di men si on of emo ti o nal sta bi lity sco re. Ma in
ef fects for 5-HT2A [F (1, 187)= 3. 622] and RSP [(F
(2, 184) = 6. 433] we re fo und sig ni fi cant, alt ho ugh
no 5-HT2A x RSP in te rac ti on was fo und in emo ti -
o nal chan ge sco re (F (2, 187)= .181, p> .835) (Tab -
le 4).

DISCUSSION
To our know led ge, this is the first study in ves ti ga -
ting ge ne tic as so ci a ti ons with RSP. We fo und that
RSP might be as so ci a ted with cons ci en ti o us ness,
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RSP (n= 60) non-RSP (n= 133) t

Extraversion (E) 3.71 ± .44 3.66 ± .50 0.600

Agreeableness (A) 3.87 ± 3.9 3.78 ± .41 1.43

Conscientiousness (C) 3.55 ± .44 3.73 ± .46 -2.50*

Neuroticism (N) 2.04 ± .55 2.32 ± .67 -2.80*

Openness to experience (O) 4.25 ± .32 4.13 ± .34 2.40*

Differences in Sub-dimensions of Big Five Personality Trait Scores between

RSP and non-RSP

Adherence to rules (C) 3.60 ± .56 3.93 ± .54 -3.884*

Excitement seeking (C) 3.75 ± .59 3.30 ± .75 4.113*

Emotional variability (N) 2.23 ± .63 2.52 ± .70 -2.754*

Predisposition to anxiety (N) 2.06 ± .67 2.38 ± .82 -2.688*

Lack of Self confidence (N) 1.89 ± .49 2.11 ± .66 -2.347*

Analytical thinking (O) 4.38 ± .39 4.26 ± .40 2.031*

Novelty seeking (O) 4.32 ± .43 4.04 ± .47 3.862*

TABLE 1: Differences in Big Five and some 
sub-dimensions’ scores between RSP and Non-RSP.

*p< 0.05; Independent Sample t-test.



emo ti o nal sta bi lity and open ness to ex pe ri en ce and
so me sub-di men si ons of them whi le 5-HT2A poly-
morp hism may be as so ci a ted with emo ti o nal sta bi -
lity and open ness to ex pe ri en ce, and DRD4
poly morp hism may be lin ked to open ness to ex pe -
ri en ce. On the ot her hand, the se poly morp hisms
we re not re la ted with RSP. DAT1 sho wed a re la ti -
on only with ag re e ab le ness, ho we ver it was not re-
la ted to any per so na lity tra its that RSP was
as so ci a ted. 

Stu di es using va li da ted psycho met ric ins tru -
ments ha ve re ve aled that both par ti ci pa ti on in
sports, and pre fe ren ce of RSP may be re la ted with
per so na lity tra its.14,15 Ath le tes are ge ne rally less in-
tro ver ted and mo re emo ti o nally sta ble than non-
ath le te co un ter parts14 and the se cha rac te ris tics may
not be re la ted with sports par ti ci pa ti on, rat her they
are in na te.16 It may be as su med that the most pro -
bable per so na lity tra it can di da te for RSP is no velty
se e king.15 This per so na lity tra it is ca te go ri zed as a
sub-di men si on of open ness to ex pe ri en ce. We fo -
und that be si des RSP, both DRD4 and 5-HT2A
poly morp hisms were as so ci a ted with open ness to
ex pe ri en ce. For mer stu di es re ve a led conf lic ting re-
sults on DRD4 or 5-HT2A poly morp hisms and no -
velty se e king. In so me stu di es, no velty se e king was
shown to be re la ted with DRD4 poly morp -
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non 10/10 10/10

DAT 1 Genotype (n=104) (n=89) t

Extraversion 3.66±.49 3.69±..46 -.403

Agreeableness 3.86±.41 3.74±.39 2.070*

Conscientiousness 3.72±.43 3.61±.48 1.597

Neuroticism 2.18±.65 2.30±.65 -1.264

Openness to experience 4.15±.34 4.19±.34 -.854

DRD4 Genotype s/s (n=133) s/l (n=52) l/l (n=8) F Sig.

Extraversion 3.66±.49 3.67±.44 3.96±.42 1.474 .232

Agreeableness 3.82±.41 3.76±.39 3.86±.38 .430 .651

Conscientiousness 3.65±.46 3.68±.46 3.96±.41 1.777 .172

Neuroticism 2.23±.64 2.29±.66 1.96±.69 .929 .397

Openness to experience 4.15±.31 4.18±.39 4.44±.23 2.948* .055

5-HT2A Genotype TT (n=65) TC (n=85) CC (n=43) F Sig.

Extraversion 3.66±.51 3.67±.43 3.67±.54 .181 .834

Agreeableness 3.82±.39 3.77±.42 3.84±.41 .466 .628

Conscientiousness 3.65±.49 3.68±.46 3.68±.42 .069 .933

Neuroticism 2.20±.68 2.34±.62 2.06±.63 2.854* .060

Openness to experience 4.11±.33 4.17±.32 4.27±.36 2.938* .055

Differences in sub-dimensions of Big Five Personality Trait Scores amongst 5-HT2A

genotypes

5-HT2A Genotype TT (n=65) TC(n=85) CC(n=43) F Sig.

Emotional variability (N) 2.36±.73 2.59±.67 2.22±.60 4.824* .009

Predisposition to anxiety (N) 2.24±.83 2.41±.76 2.07±.73 2.872* .059

Analytical thinking (O) 4.21±.46 4.28±.39 4.46±.40 5.185* .006

TABLE 2: Differences in Big Five Personality Scores
among DAT-1, DRD4 and 5-HT2A genotypes.

*p< 0.05; Independent Sample T-test, ANOVA, Post-hoc Tukey and LSD tests.

5-HT2A Genotype and Emotional Change TT (n=65) TC (n=85) CC (n=43) F df 

2.32 2.52 2.17 3.622* 2

Predisposition to RSP and Emotional Change RSP (n=60) Non-RSP (n=133) 6.433* 1

2.20 2.47

TABLE 3: Univariate Analysis of Variance of Emotional Change in that 5-HT2A Genotype and RSP.

DRD4 Genotype (N=193) s/s (n=133) s/l (n=52) l/l (n=8) c p

RSP 42 (31.6 %) 16 (30.8 %) 2 (25.0 %) 0.156 0.925

Non-RSP 91 (68.4 %) 36 (69.2 %) 6 (75.0 %)

5-HT2A Genotype (N=193) TT (n=65) TC (n=85) CC (n=43) c p

RSP 21 (32.3%) 23 (27.1%) 16 (37.2%) 1.441 0.486

Non-RSP 44 (67.8%) 62 (72.9%) 27 (62.8%)

TABLE 4: DRD4 and 5-HT2A Genotypes and RSP and Non-RSP Interactions.



hisms4,17,18 whi le ot hers failed to show it.19-21 Se ve -
ral stu di es ob ser ved as so ci a ti ons bet we en 5-HT2A
and no velty se e king.22 In con trast, some stu di es re-
ve a led that 5-HT2A was ne ga ti vely re la ted with
cons ci en ti o us ness23 and po si ti vely cor re la ted with
ne u ro ti cism (emo ti o nal sta bi lity).24-26 In this study,
si mi lar to open ness to ex pe ri en ce, emo ti o nal sta bi -
lity was fo und to be as so ci a ted with both 5-HT2A
poly morp hism and RSP. Ho we ver, so me stu di es re-
ve a led no as so ci a ti on bet we en per so na lity tra its
and 5-HT2A va ri ants.27-29

In conc lu si on, DRD4 and 5-HT2A poly morp -
hisms we re not di rectly as so ci a ted with RSP but
may be used as in di rect pre dic tors of it. In furt her
in ves ti ga ti ons, RSP may be stu di ed with dis tinct
per so na lity tra its and ge ne tic va ri ants. To get her
with the chan ge of the me a ning at tri bu ted to sport
and the ath le te to day, the sport psycho logy has ga -
i ned im por tan ce30 and this res pect our study sho -
wed that be ha vi o ral ge ne tic stu di es may con tri bu te
to the do ma in of sport psycho logy to furt her exp -
la in ath le tic be ha vi or.
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