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Abstract A population-based sample of 1673 (valid pheno-

typic and genotypic data were available from 1412 individuals)

Finnish male twins and siblings of twins aged 18–45 years pro-

vided questionnaire data regarding ejaculatory function as well as

salivasamplesforgenotypeanalyses.Genotypicanalyseswere

conducted controlling for between-subjects dependence. No sig-

nificant association was found between the 5-HTTLPR polymor-

phism and a composite variable measuring premature ejaculation

or between this polymorphism and a self-report measure of ejac-

ulationlatencytime.Previouslyconductedstudieshavefoundcon-

tradicting results regarding the possible role of 5-HTTLPR in

prematureejaculation.Methodologicalinconsistencieshavebeen

pointed out in these studies, which have all been conducted on

rather small samples. While differences in terms of measurement

of ejaculatory function could partly explain why positive findings

fromsomeearlierstudiescouldnotbereplicated,thepresentstudy,

given the large sample size and multifactorial measures used,

indicated that the 5-HTTLPR polymorphism has a limited, if any,

impact on ejaculatory function.
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Introduction

Geneticeffectsonejaculatoryfunctionhavebeenhypothesizedfor

well over 60 years (Schapiro, 1943) and subsequent studies have

identified a familial component in the etiology of premature ejac-

ulation(PE)(Waldinger,Rietschel,Nöthen,Hengeveld,&Olivier,

1998). However, conclusive empirical evidence for the involve-

mentofgenesinPEetiologycouldnotbeestablisheduntilrecently,

whenagroupoftwinstudiesfoundevidenceforamoderately-sized

(around 30 %) heritable component (e.g., Jern et al., 2007, 2009a).

Subsequently, sixstudieshaveattempted to investigate thegenetic

etiology ofPE on themolecular level and,of these, four (including

the first molecular genetic study of PE conducted by Janssen et al.,

2009) have investigated the 5-HTTLPR polymorphism located in

thepromoterregionoftheserotonintransportergene(seebelow).In

additiontothese,twostudieswithconflictingresultshavealsobeen

conductedinvestigatingarepeatpolymorphism(DAT1)inthedopa-

minetransportergene(Safarinejad,2011;Santtilaetal.,2010),anda

number of single nucleotide polymorphisms in the serotonin 2C

receptor gene (Luo et al., 2010), respectively. There are well-foun-

dedtheoreticalreasonsfortheapparentfocusonserotonergicgenes

inthisfieldofstudy:researchconductedonanimalshavesuggested

thatserotonergicneurotransmissionmayplayacrucialroleinPEeti-

ology(Waldinger&Olivier,2005),andthisnotionisalsosupported

byindirectevidencefromstudiesonhumans.Forexample,itiswell

knownthatselectiveserotoninreuptakeinhibitors(SSRIs)willdelay

ejaculation(Waldinger,Berendsen,Blok,Olivier,&Holstege,1998);

recently, the SSRI dapoxetine was launched in a number of Euro-

peancountriesas thefirstdrug labeledforPEtreatment (e.g.,Pryor

et al., 2006).

5-HTTLPR, a functional repeat polymorphism in the serotonin

transporter gene SLC6A4 located on chromosome 17, is one of the

most intenselystudiedpolymorphismsinthehumangenome,with

one study noting that it has been investigated in more than 300 sci-

entificpapersinthelast10 years(Wendland,Martin,Kruse,Lesch,
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& Murphy, 2006). The effects of this polymorphism have been

studied in a wide array of phenotypes, including neuropsychiatric

disorders (Goldberg et al., 2009) and behavioral and personality

traits(Saizetal.,2010),anditspharmacogeneticpropertieshavealso

been investigated(Gressieretal.,2009).While thispolymorphism

hasseveralallelicvariations,it isusuallyconsideredtobeabiallelic

locus with a‘‘long’’(L) and a‘‘short’’(S) allele (Nakamura, Ueno,

Sano, & Tanabe, 2000). Thus, three genotype combinations are

possible: the long/long (L/L) and short/short (S/S) allele homozy-

gotes, and the long/short (L/S) allele heterozygote.

In PE research, 5-HTTLPR has been the subject of four studies,

withequivocal results. Janssen et al. (2009) reported nosignificant

difference in allele frequencies between patients with lifelong PE

(n = 89) and healthy controls (n = 92), but noted that, within the

group of lifelong PE patients, L/L genotype carriers had signifi-

cantly shorter stop-watch timed intra-vaginal ejaculation latency

times (IELTs). Ozbek et al. (2009), on the other hand, found a sig-

nificant difference of the allele frequencies between lifelong PE

patients (n =70) and controls (n =70) in a study of Turkish men;

however,incontrasttoJanssenetal.(2009),theyfoundtheSalleleto

besignificantlymoreprevalent in thePEpatientgroup(suggesting

theSandnottheLalleletobeassociatedwithincreasedriskofPE).A

third study investigating 82 Iranian PE patients and 82 healthy

controlsechoed thefindingsofOzbeketal. (2009), suggesting that

the S/S genotype was significantly more prevalent among PE

patients (Safarinejad, 2009). It should be noted, however, that the

lattertwostudieshavebeencriticizedbecausegenotypefrequencies

inbothstudiesdeviatedsignificantlyfromwhatwouldbeexpected

underHardy–WeinbergEquilibrium(HWE)(Waldinger,Janssen,

&Schweitzer,2009a,2009b).Inadditiontothesestudies,onestudy

hasinvestigatedapossiblepharmacogeneticinfluenceof5-HTTLPR

inSSRI(sertraline)treatmentofPEandfoundthatLallelecarriers

withlifelongPErespondedsignificantlybettercomparedtoSallele

carriers(Safarinejad,2010).Insummary,althoughseveralstudies

suggest that 5-HTTLPR influences ejaculatory function, the liter-

ature addressing this issue is far from unanimous.

Failure to replicate findings from association studies is not lim-

ited to PE research. It is a rather common obstacle in molecular

genetic research in general (Sillanpää & Auranen, 2004), and thus

replicationofanyfindings fromassociationstudies in independent

samplesshouldbeviewedascrucial.Replicationfailuremaybethe

result of several factors, most notably inadequate sample sizes and

variability of phenotype definitions between studies (Greene,

Penrod, Williams, & Moore, 2009), both of which are prominent

features ofPE studies in general. For example, none of the studies

investigating effects of 5-HTTLPR on PE have had sample sizes

exceeding 200 individuals with cases and controls combined.

Furthermore, there isanongoingdebate regardingdefinitionsand

diagnostic criteria of PE, and variation between PE measures

between studies are common (Althof et al., 2010).

The aim of the present study was to investigate the effects of

5-HTTLPR on ejaculatory function in a large, population-based

sample.Giventheequivocalfindingsfromthethreestudiesthathave

previouslyinvestigatedthepossibleeffectsofthispolymorphismon

PE, we postulated no a priori hypothesis regarding the outcome.

Method

Participants

Thepresentstudyinvolved1673maletwinsandnon-twinbrothers

oftwins(Mage= 26.89years,SD= 4.71,range= 18–45)whohad

provided saliva samples for DNA analyses. Of these, genotyping

failed for 38 individuals (2.3 %) and another 223 individuals

(13.3 %) had more than 50 % missing (i.e., more than 3 out of 7

items)phenotypic(i.e.,ejaculatoryfunctioning)data.Thus,thefinal

sample for statistical analyses involving genotype data consisted

of1412men.Atotalof65participantshadmissingphenotypicdata

(noneofthesehadmissingvaluesonmorethan3outof7items);for

these,missingvalueswerereplacedwith item-specificmeans.The

participants were a subset from the second data collection of the

Genetics of Sex and Aggression sample, which is a population-

based sample of young adult Finnish twins and their siblings (for a

moredetaileddescriptionofthesampleseeSanttilaetal.,2010).The

study, including its voluntary nature, was thoroughly explained to

potentialparticipants inacover letterandconfidentialitywasguar-

anteed. No invasive procedures were carried out (DNA was col-

lected using saliva samples; see below). The research plan was

approvedbytheEthicsCommitteeoftheÅboAkademiUniversity.

Measures

A composite score of seven different self-reported indicators was

used to measure PE. This multifactorial instrument measures dif-

ferent aspects of ejaculatory function on a 5-point Likert scale and

has been used in several prior studies (e.g., Jern et al., 2007, 2009a,

2009b). Factor analyses previously conducted on these indicator

variables (Jern et al., 2009a) have shown good factorability

(Kaiser–Meyer–Olkinmeasureofsamplingadequacy = .62,

Bartlett’s testofsphericityv2[6] = 413.07,p\.001),withall

items loading clearly on one factor. As the sample size of the

presentstudywassomewhatsmallerthanthatof,forexample,Jern

etal.(2009a),were-calculatedthefactorloadingsusingaprincipal

components analysis. Factor loadings in the present sample ran-

ged from .43 to .80. Results from confirmatory factor analyses

haveindicatedgoodreliability(Jernetal.,2009a).Theseindicator

variables(factorloadingsforeachvariablearepresentedinbrack-

ets)were: ejaculation latency time(.67),numberofpenile thrusts

(.46), frequency of occurrence of anteportal ejaculation (.43),

feeling of control (.61), subjective experience of PE (.80), wor-

ryingaboutPE(.72),andhavingtriedtoslowdownintercoursein

order to prevent ejaculation (.47).

A composite score measuring PE was subsequently computed

by summing the raw variables. Since a composite score can be

expected to have superior reliability to any individual indicator
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variable,wefirstlytestedeffectsofallthepolymorphismagainstthe

composite score.Thereafter, sincepreviousstudieshaveprimarily

focused on ejaculation latency time as a proxy measure of PE, we

investigated effects of the 5-HTTLPR polymorphism on the item

measuring ejaculation latency time (ELT). The ordinal ELT vari-

able‘‘Onaverage,duringintercourse,howmuchtimeelapses

betweenwhenyoufirstenteryourpartner(vaginallyoranally)with

yourpenisandwhenyoufirstejaculate?’’hadfivecategories:(1)less

than 1 min (33 men, 2.3 %; (2) between 1 and 5 min (327 men,

22.6 %);(3)between5and10 min(552men,38.2%);(4)morethan

10 min (494 men, 34.2 %); and (5) I usually do not ejaculate (21

men,1.5 %).Atotalof17men(1.2 %)hadmissingvaluesonthis

particularvariableandhadtheitem-specificM = 3.10insertedas

specified above.

Next, we dichotomized the ELT variable so that men with an

ELTofless than1 minwerecomparedagainst themenwithlonger

ELTs.Giventheunevengroupsizes(33menreportedELTsof1 min

or less, whereas 1379 men reported longer ejaculatory latencies),

wealsoconductedthisanalysisusingagroupof33ofage-matched

controls with ELTs exceeding one minute. Finally, we compared

the genotype frequenciesbetween the group of menwith ELTs of

1 minorlessandthegroupofmenwhoreportedELTsof11 minor

moreaswellasthegroupofmenwhoreportedthat theyusuallydo

not ejaculate during penetrative sex (i.e., the other extreme end of

theELTvariable.Previousstudieshaveindicatedthatself-reported

andstop-watchmeasuredELTsare interchangeable (Rosenetal.,

2007).

DNA Extraction and Genotyping

Salivasampleswere collected usingOrageneTM DNAself-collec-

tion kits that were posted to the participants and returned by mail.

The participants were instructed to follow the manufacturer’s

instructions on how to collect the samples (DNA Genotek, Inc.,

Kanata, Ontario, Canada) and to deposit approximately 2 mL of

saliva into the collection cup. When an adequate sample was col-

lected, the cap was placed on the cup and closed firmly. The col-

lectioncupwasdesignedsothatastabilizingsolutionfromthecapis

released when closed. This solution mixes with the saliva and

stabilizesthesalivasampleforlong-termstorageatroomtempera-

ture. The region in SLC6A4 was amplified by polymerase chain

reactions (PCRs) performed on a Perkin Elmer 9700 thermal

cycler.The5-HTTLPRpolymorphismwasamplifiedbyusingthe

PCRprimers50-ATGCCAGCACCTAACCCCTAATGT-30 and

50-GGACCGCAAGGTGGGCGGGA-30, yielding a product of

419basepairsforthe16-repeatallele(L)and375basepairsforthe

14-repeat allele (S). The reaction was carried out using 1 U of a

HotstarTaq polymerase from Qiagen, in a total volume of 15ll

containing 1.5 mM MgCl2, 0.3lM PCR primers and 50 ng geno-

mic DNA. After an initial 15 min denaturation step at 95 �C, 35

cycleswereperformed,including30 sat95 �C,30 sat66 �Candan

elongation step at 72 �C for 1 min. Genotyping was performed on

2 % agarose gels. DNA was visualized using ethidium bromide.

Procedure

For all statistical analyses, PASW 18.0 for Windows was used.

Genotypeeffectswerecalculatedwith theGeneralizedEstimating

Equations procedure. This linear model appropriately controls for

between-subjectsdependence,whichwasnecessarysincethesam-

ple in the present study consisted of twins and siblings. The poly-

morphismwasinsertedasafactorinthemodel.Giventhattheremay

besmallbutsignificanteffectsofageonPE(Jernetal.,2009b),age

was included as a covariate in all analyses.

Results

Descriptive Statistics

Of the participants who had provided DNA, 33 men (2.3 %)

reportedELTsoflessthanoneminute.Intotal,504menwerehomo-

zygous for the L allele (i.e., carriers of an L/L genotype), 222 men

werehomozygousfortheSallele,and686menwereheterozygotic

L/S genotype carriers. Genotype distributions didnotdiffer signif-

icantly from what would be expected under Hardy–Weinberg

equilibrium,v2 =0.20.

Genotype Analyses

Firstly, we examined the effects of 5-HTTLPR on the composite

variable measuring PE. No significant polymorphism effect could

bedetected,Waldv2(2)= 3.50. Ascanbeseen inTable 1, theesti-

matedmarginalmeansofthecompositevariablebetweenthethree

genotype groups were similar and not significantly different from

oneanotheronanylevel.Next,wefittedanordinallogisticmodelto

test polymorphism effects on the categorical variable measuring

ELT. Again, no significant effect of the polymorphism was found,

Waldv2(2)=2.44.Wethentestedtwobinarylogisticmodelsonthe

dichotomizedELTvariable.Firstly,participantsweredivided into

twogroupsdependingonwhethertheyhadanELTexceeding1 min

or not. This analysis involved the whole sample (i.e., 33 men with

ELTsoflessthan1 minweretestedagainst1379menwithELTsof

more than 1 min). No significant effect of the polymorphism was

detected in this case either, Wald v2(2)\1. Secondly, in order to

addresspotentialproblemsofanalyzingtwogroupsofveryuneven

size,weconductedthesameanalysisusinganage-matchedcontrol

groupofsimilarsize(n = 33),butfoundnosignificanteffectsinthis

caseeither,Waldv2(2)= 0.122.Finally,wecomparedtheextreme

ends of the ELT variable against each other. That is, the men with

ELTs of less than 1 min were compared against the two groups of

menwiththelongestELTs(i.e.,menwhoreportedELTsof11 min

or more, and men who reported that they usually did not ejaculate

during intercourse) in two separate analyses. Neither of these

analyses revealed any significant differences in genotype frequen-

cies.
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Discussion

The three previously conducted studies investigating the effects of

the 5-HTTLPR polymorphism on PE have reported conflicting

results, in that the two most recent studies (Ozbek et al., 2009;

Safarinejad,2009)foundtheS/SgenotypetobeassociatedwithPE,

contradictingtheresultsofthefirststudy(Janssenetal.,2009),which

foundnosignificantdifferencesinallelefrequenciesbetweencases

and controls but that the S/S genotype was associated with longer

IELTs within the group of PE patients. The results of the present

study indicated no significant association between the 5-HTTLPR

polymorphismandELToranyotherself-reportedindicatorofPEin

a large population-based cohort.

OurfindingsdonotcontradicttheresultsofJanssenetal.(2009),

in that they did not report any differences in genotype frequencies

between cases and controls, but a genotypic effect on IELT within

the group of PE patients only, with the L/L genotype being associ-

ated withshorter IELTs.Nostop-watchmeasured IELTdatawere

availableforthepresentstudy,anditcanbearguedthataself-report

measure, such as the one used in the present study, cannot be com-

paredtothecontinuous, linearIELTmeasureusedbyJanssenetal.

(2009). On the other hand, both the present results and those of

Janssenetal.(2009)argueagainst5-HTTLPRexertingasignificant

effecton theproneness forPE in ageneralpopulation (the latterby

failing to detect a difference between patients and controls).

Our results contradict those of Ozbek et al. (2009) and Safar-

inejad (2009), who both reporteda significantly higheroccurrence

oftheSalleleamonggroupsofPEpatients.Thesetwostudieshave

previouslybeencriticizedforpotentialmethodologicalflawsinthat

thepopulationsofbothstudiesdeviatefromwhatwouldbeexpected

underHWE(Waldingeretal.,2009a,2009b).Whilethiscriticismis

obviously potentially valid, it should, however, be pointed out that

deviation from HWE is not necessarily indicative of sampling

inadequacyorneglect,sinceneitherallelenorgenotypefrequencies

are free from disturbing influences in nature (Griffiths, Gelbart,

Miller, & Lewontin, 2002). For example, non-random mating,

migrationandnaturalselectionwilldistortallele(andthusgenotype)

frequencies in populations (Wigginton,Cutler, &Abecasis, 2005).

Comparedtothethreepreviouslyconductedstudies,thepresent

study had an exceptionally large sample size. Therefore, if

5-HTTLPRhadasignificantmaineffectonejaculatory function, it

mustbeconsideredlikely that thiseffectwouldhavebeendetected

even when considering the fact that this study was based on retro-

spective self-report rather than stop-watch assessments. Also,

analysescomparinggenotypesofmenwhoejaculatedwithin1 min

to those of men with longer ELTs did not reveal any significant

effects of 5-HTTLPR. In the present study, men with ELTs of less

than 1 min occurred with a frequency that is comparable to that of

otherpopulation-basedstudies(Waldingeretal.,2005).Thelackof

differenceingenotypefrequenciesbetweenthisgroupandmenwith

longer ELTs support the conclusion that 5-HTTLPR does not

influencetheriskforPE.However,itshouldbenotedthatthegroup

of men who would qualify for a clinical diagnosis of lifelong PE

according to, for example, the standards suggested by the Interna-

tionalSocietyofSexualMedicine(Althofetal.,2010),bywhichan

ejaculatory latency of about one minute or less is required, were

relatively few in the present study (33 men).

Insummary,theresultsofthefourstudies(includingthepresent)

conductedtoinvestigateeffectsof5-HTTLPRonejaculatoryfunc-

tion do not provide any convincing evidence for a significantmain

effect of 5-HTTLPR on PE or (I)ELT, especially when potential

flaws and distorting factors in and between the studies are consid-

ered. However, given the strong theoretical evidence for seroto-

nergic involvement in ejaculatory function, it is plausible that this

particular polymorphism could indirectly effect ejaculatory func-

tion through gene-environment or gene–gene interaction. There-

fore, we suggest that efforts should be concentrated to identifying

interactiveeffectsofthispolymorphisminvolvingotherfactorsthat

have been hypothesized to effect ejaculatory function (e.g., other

polymorphisms and environmental factors) in the future. Since

evidencefromquantitativegeneticstudies(Jernetal.,2007,2009a)

has revealed that PE is under only moderate (about 30 %) genetic

influence, and given that knowledge of environmental/circum-

stantial factors that may be causal of PE is scarce, efforts to inves-

tigatenon-geneticcontributorstoPEetiologywouldbeparticularly

welcome.

Conclusions

The present study sought to replicate three previously conducted

studies investigating the association of the serotonin transporter

gene linked polymorphism 5-HTTLPR and premature ejaculation

Table 1 Genotype Group Comparisons for a Composite Score Measuring Premature Ejaculation and a Dichotomous Variable Measuring Ejaculation

Latency Time

5-HTTLPR genotype Composite variable measuring PE Dichotomous variable measuring ejaculation latency time

EMM SE 95 % Wald CI EMM SE 95 % Wald CI

S/S 2.14 0.024 2.09–2.18 0.98 0.009 0.96–1.00

S/L 2.11 0.012 2.09–2.13 0.98 0.006 0.97–0.99

L/L 2.14 0.013 2.12–2.17 0.97 0.007 0.96–0.99

The dichotomous variable measuring ejaculation latency time was constructed so that participants were divided into two groups depending on whether

they reported an ejaculation latency of less than one minute or not

PE premature ejaculation, S short allele, L long allele, EMM estimated marginal mean

48 Arch Sex Behav (2013) 42:45–49
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that have yielded conflicting results. In the present study, no sig-

nificantgenotypeeffectwasfoundneitherforacompositemeasure

of PE nor self-reported ejaculation latency time in a large, popula-

tion-based sample. Whereas no support for any of the previously

reportedfindingswasdetectableinourdata,serotonergicgenesmay

nevertheless play a significant role in PE etiology and should be

investigated. Differences regarding PE measures between studies

pose a problem to between-study comparisons and detection of

genotype effects.
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